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SUMMARY

The proposed project will encompass 201.4 acres of which 103.2 acres
will be utilized to create a series of neighborhoods situated in small
clusters. The project will provide 611 dwelling units, including 259
single-family units, 82 duplex units, and 270 townhouse units.

Adequate infrastructure and utilities will be made available to accomo=-
date all requirements of the proposed project, including water,

sewerage, drainage, electrical, telephone and roadway systems.

It is the intent and objective of Iolani School to provide low- and
moderate-income housing necessary to assist in satisfying the stated
demand for housing in Oahu and specifically, in Kaneohe, as defined
in the "Demand Analysis" for the Iolani School Project, prepared by
John Child and Co., Inc.

During construction of the proposed project, there should be increased
generation of fugitive dust and noise; potential incidences of sedimen-

tation and erosion which may impact adjacent streams; increased traffic;

elimination of existing flora species; relocation of existing fauna 'species;

impact on archaeological sites; and an infusion of cash into the local
economy resulting from increased tax revenue accrued from the sale
of supplies. Operation of the proposed project will increase the supply
of low-and moderate-housing in Oahu. It is anticipated that opera-
tions will not adversely impact air quality, noise qualtiy, and water
quality; endangered or threatened flora and fauna species; archaeo-
logical sites; visual and scenic character; service facilities; and will
not increase traffic significantly. '

Although actual total construction development costs are unknown
at this time, it is estimated that approximately $18,600,000 will be
expended.



The proposed project will represent the Phase I increment for the
development of a total 383.8 acres, The proposed action for this
project will develop 201.4 acres, while the balance of the acreage
will be developed during the subsequent Phase IIA and IIB incre-
ments. This phasing scheme has been devised because the petitioner
is aware that the overall development should be planned and geared
to meet immediate needs as well as long~term demands for housing.

This Environmental Impact Statement will address only the Phase 1

development increment of the total 383.8 acres. The scope of work

and proposed action will therefore, be limited to such analysis.
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II.

PROJECT DESCRIPTION

Project Location

The proposed Iolani School project. is located in the Koolaupoko
District, on the windward side of the island of Oahu (Figure 1).
The land under consideration, for development of single~family
and duplex dwellings and townhouses, consists of 201.4 acres
of the total 975.6 acres and defined as portions of Tax Map Keys:
4-5-25: 23; 4-5-41: 1; & 4-5-42: 1,6,8, & 10, is bounded on the
east by Kionaole Road and Kamehameha Highway, on the south
by the summit of the Koolau Range, on the west by Likelike
Highway, and on the north by the City's Ho'omaluhia Park and
the proposed Interstate Highway H=~3 alignment.

Statement Of Objectives

It is the intent of the proposed project to provide low- and
moderate~ income housing necessary to assist in satisfying the
stated demand for housing in Oahu and specifically, in Kaneohe,
as defined in Appendix A, "Demand Analysis" for the Iolani
School Project, prepared by John Child and Co., Inc.

In the above mentioned analysis, the State has identified the
lack of affordable, suitable shelter as one of Hawaii's most
widespread social problems. The proposed State Housing Plan,
one of 12 functional plans prepared in accordance with Chapter
226, Hawaii Revised Statutes, to establish long-range planning
guidelines and policies for the State, focuses on the problems
of providing affordable housing for all of Hawaii's people.

It was structured to implement the Hawaii State Plan housing
objectives and policies, and directly supports the State Plan
objectives and policies of "greater housing opportunities”,
"increased housing choices”, and "increased homeownership and
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rental opportunities”., In particular, these plans promote the
policy to "stimulate and promote feasible approaches that
increases housing choices for low income, moderate income,

and gap group househclds”.

The State is now in the process of developing a means of resol-
ving differences between the various functional plans when their
objectives and policies are in conflict. A significant input into
this process is the Hawaii State Plan Survey. The Survey was
prepared for the Department of- Planning and Economic Develop-
ment (DPED) to assist the State Plan Policy Coundil in their
required review of the Hawaii State Plan. The most recent
Survey was completed in July, 1981. Among the questions
asked of Hawaii's residents was a request to prioritize the

areas that they thought our State government should give the
most attention to over the next few years. While "safety and
protection from crime" head the list with 73% of the attention,
"affordable housing" was the second most selected area. Fully,
54% of Hawaii's residents surveyed (55% in Oahu) felt that the
State should put more time and money into affordable housing.
Affordable housing was followed by "quality of education" (49%),
and "having good jobs for residents” (32%).

The survey also addressed the difficult choices that sometimes
have to be made in resolving conflicts between the various
functional plans. In relation to the issue of affordable hous-
ing, residents were asked to choose the more important of the
following: "lower housing costs” or "preserving agricultural
land". Statewide, 60% selected lower housing costs as the
more important objective, while only 36% chose preservation of
agricultural lands. There were several choices of this nature
offered to the residents, and based on the responses to the
survey, it is likely that while residents support the efforts to

II-3
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save agricultural and conservation lands and to control urban
growth, they would likely accept some loss of agricultural and
conservation lands for more affordable housing.

While the proposed County Development Plan for Koolaupoko
does not project a need for further urbanization to accommodate
targeted population growth in the area, analysis has shown that
the projected capacity of the area's existing land inventory to
accommodate even the scaled down population targeted for the
area is open to question. Population targeted for the area is
questionable. Population distribution is just one of ten

areas of concern addressed by the General Plan for the City
and County of Honolulu, although it played a major part in

the land use recommendations contained in the Development
Plans.

An equally important area of concern is "Housing." Objective
A for Housing is "to provide decent housing for all the people
of Oahu at prices they can afford", and in the most recent
revision process, an effort was made to develop more specific
policies which would encourage the development of "affordable
housing." The following Housing policies included in the
revised General Plan demonstrate this increased emphasis on
affordable housing:

Policy 7 = "Provide financial and other incentives to
encourage the private sector to build homes
for low- and moderate- income residents."

Policy 8 - "Encourage and participate in joint public-pri-
vate development of low- and moderate- income
housing."

It is clear that the State Plan, the proposed State Housing
Functional Plan, and the County General Plan all support and
encourage the development of affordable housing, and have
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specific policies which are designed to assist the private sector
in accomplishing this goal. The most recent Hawaii State Plan
Survey indicates that Hawaii's residents believe affordable
housing to be the second most important area of concern after
crime, on which the State government should spend its efforts
and money. The residents also expressed a willingness to
accept some loss of agricultural and conservation lands if the
net result would be more affordable housing.

The residential development proposed by Iolani School for the
property in this petition is oriented to the low- and moderate-
income/gap group families identified as need groups by State and
County housing agencies. The proposed project will provide

611 homes which would be affordable to the estimated 27,300
families on Oahu in the gap group who are currently renting,
The combined efforts of State and County housing agencies
currently project the construction of only 2,182 additional
housing units for these Oahu families through 1990, and based
on past experience, it is probable that many of these projected
units will not be built. It has been estimated that about 3,900
of the 27,300 gap group housing units are needed in Koolaupoko,
with 1,200 to 1,300 units within Kaneohe alone. In relation to
these existing needs, the State and County housing agencies
have planned for the construction of only 388 units in Koolau~
poko through 1990. There is a clear need for more affordable
housing, and the project proposed by Iolani School will meet a
portion of this need at virtually no cost to government.

Description of Proposed Project

The proposed project will encompass 201.4 acres of which 103.2
acres will be utilized to create a series of neighborhoods situ-
ated in small clusters. The remaining 98.2 acres proposed for

I1-5



urbanization are set aside for the alignment of the Interstate
Highway H-3, major roadways, park areas, open space, and
drainage ways. The project will provide 611 dwelling units,

in the following mix: 259 single-family dwelling units on lots
of a minimum of 6,000 square feet, 82 duplex units on lots of
11,000 square feet, and 270 townhouse units arranged in five
separate clusters. The single residences will be located on
the flattest portion of the site, with a minimum of grading.
The duplexes and townhouses will be constructed on the
remaining buildable areas of the property. The project

design provides sufficient flexibility in the siting of these
units with maximum open space and minimal disturbance to the
natural terrain. Each townhouse cluster will provide private
yard space adjacent to each unit, a common open space recrea-
tion area and on-grade parking located conveniently to each
unit. Considered in the design are the view planes to Kaneche
Bay and the Koolau mountains.

Density will be approximately 5.2 units per acre for the total
developable site. For the single family residences, density will
be 5.0 units per acre; for the duplexes, 5.1 units per acre and
5.5 units per acre for the townhouses.

The following is an acreage breakdown of the remaining uses

to be provided by the proposed action:

l. Residential 103.2 acres
2. Roads 17.2 acres
3. Parks 10.4 acres
4, Open Space 39.2 acres
5. Interstate Highway

H-3 Right-of-Way 31.4 acres

A main 60-foot wide collector road will provide access to each
neighborhood cluster from Kamehameha Highway with connection

to exdisting Kionaole Road.
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Existing public services and facilities will be made available

to the proposed project. The proposed action will include
construction of street improvements and utilities, clearing,
grubbing, and grading of roadway prism, water and drainage
systems, and sewer systems. At the park sites, the proposed
action will include: clearing and grubbing, grading, grassing
and automatic sprinkler systems.

Infrastructure Requirements

Detailed infrastructure requirements, as it relates to the pro-
ject site, will be developed as the proposed action is implemen-
ted. The following discussion is a brief review of anticipated
requirements resultant of the project.

1. Drainage System. Storm runoff from the development area
will be collected on-site by catch-basins located within the
roadways and conveyed in underground pipe systems to
existing streams and to the Kaneohe Flood Control Ponding

Basin at Ho'omaluhia Park.

2. Potable Water System. Water service is available to serve
the project site. A 2 inch waterline is located within Kio-
naole Road. Additional facilities will be provided to serve
the needs of the development and the proposed construction |

of a 0.5 million gallon (MG) reservoir and necessary

appurtenances.

3. Sewerage System. Sanitary sewer services to service the
development will be made available. There is an existing

interceptor sewer line along Kaneohe Stream which has
sufficlent capacity to accommodate the expected flow of
244,400 gallons per day. The Department of Public Works
has indicated that capacity of the Kaneoche STP may be
inadequate to accomodate the proposed project. Therefore,

II-7



4.

5.

in order to accomodate the increased sewage flows, improve-
ments will be made to increase capacity at the existing
Kaneche STP. The proposed project will be provided with

adequate sewerage facilities.

Electrical and Telephone System. Both electrical and tele-
phone systems may need to be upgraded to service the
development. All units will be directly connected to Hawaiian
Electric Co. and Hawaiian Telephone Co. lines for ultimate
service. Extension of electrical and telephone services to
the project will be undertaken by the respective utility

company.

Solid Waste Collection., Solid waste pickup will be collected
by the Department of Public Works, Division of Refuse
Collection and Disposal, City and County of Honolulu. If

necessary, refuse pickup by private companies can be

arranged.

Roadway System. All existing roads providing access to

the project site have adequate design capacity to accomo-
date the traffic which will be generated by the develop-
ment. All proposed internal roadways will be designed in
accordance with City and County standards for public or
private roadways, as applicable.

E. Development Schedule

A tentative development program schedule may be as follows:

1.
2.

3.
4,
5.

Application for urban State Land Use 1982~1983
Application for City and County of Hono-
lulu Development Plan 1983-1984
Preparation of construction plans 1984-1986
Construction of improvements 1986-1990
Occupancy 1987-1992
I1-8
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The proposed project will represent the Phase I increment for
the development of a total 383.8 acres. The pProposed action
for this project will develop 201.4 acres, while the balance of
the acreage will be developed during the subsequent Phase IIA
and IIB increments, Figure 2 delineates the various phasing
boundaries. This phasing scheme has been devised because
the petitioner is aware that the overall development should be
planned and geared to meet immediate needs as well as long-
term demand for housing.

This Environmental Impact Statement will address only the
Phase I development increment for 201.4 of the total 383.8 acres.
The scope of work and proposed action will therefore, be limited

to such analysis.
Costs

Although actual total construction development costs for the
pProposed action are indeterminate at this time, it is estimated
that approximately $18,600,000 will be expended.

The approximate cost for improvements, based on 1983 estzmates.
to implement the proposed action is as follows:

1. Off-Site Costs:
a. Water-Related Improvements. Construction of the
0.5 M.G. reservior, deep wells, pumps, pump sta-
tion, transmission mains and access road is approxi-
mated to be $1,300,000.

b. Sewer-Related Improvements. Construction of sewer

pump station, sewer force main and gravity main with
connection to two existing 24-inch sewer main is
$1, 715,000,

II-9
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The total estimated cost for the off-site water and
sewer system, including, $603,000 for engineering
and contingencies, is $3,618,000,

2, On-Site Costs:
Residential-related improvements, including engi-
neering and contingencies, are approximated at
$14,820,000. Improvements to the park site, inciud-
ing engineering and contingencies, is $162,000.

The total estimated cost for street improvements,
utilities and improvements of park sites, including

engineering and contingencies, is $14,982,000.

Intended Market

The proposed project is intended to supply needed hous-
ing to all of Oahu, with special attention given to prospec-
tive purchasers from the Kaneohe area.

To meet the market demand, presently believed to be the
low-and moderate-income purchaser, the petitioner desires to
market the homes within the affordable price market. In
order to meet this demand, the petitioner contemplates a
leasehold arrangement for the land for a set period of

time, with the right to purchase clause inserted into the

lease.

To ensure the project is competitive with housing prices for
gap group buyers currently available at prices from $80,000
to $115,000, estimated prices could range from $63,000 for
townhouses up to $111,000 for single family homes. This
range is based on leasehold purchase, improvement district
on leasehold purchase, improvement district participation to
finance off-site costs, and basic, no frills housing. The

II-11



low-income group, with annual incomes under $19,000 for a

family of four, would not qualify for the estimated sales
price without government subsidy. Such participation by
government agencies would be pursued by the future
developer. The fee value of the land is not available at
this time. It will be determined at the time housing is
offered to purchasers at fair market value. An option to
purchase the fee will be offered to all prospective

purchasers.
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III, DESCRIPTION OF THE ENVIRONMENTAL SETTING

Geographical Characteristics

1.

2.

Topography. Geologically, the entire area was created

by the Koolau volcanic series and was of basaltic origin.

The project site varies in elevation from 200 to 525 feet
above mean sea level. The slopes on the project site are
predominately between 0-20 percent. However, slopes in
excess of 20 percent, do also exist.

Soils. The following d=tails the soil types which com-
prise the project site (U.S. Department of Agriculture Soil
Conservation Service, 1972).

a.

Lolekaa Series: This series consists of well-drained

soils on fans and terraces on the windward wide of
the island of Oahu. These soils developed in old,
gravelly colluvium and alluvium. They are gently
sloping to very steep. Elevations range from nearly
sea level to 500 feet. The annual rainfall amounts
to 70 to 90 inches and is well distributed through-
out the year. The mean annual soil temperature is
71° F. Lolekaa soils are geographically associated
with Alaeloa and Waikane soils, These soils are
used for pasture, homesites, orchards, and truck
crops. The natural vegetation consists of guava,
Christmas berry, californiagrass, hilograss, and
ricegrass.

Lolekaa silty clay, 3 to 8 percent slopes (LoB) -

This soil is on terraces and fans. In a representative
profile the surface layer is dark-brown silty clay about
10 inches thick. The subsoil is 46 to more than 70
inches thick. The upper part is dark-brown silty clay:
that has subangular blocky structure, and the lower
part is dark yellowish-brown loam that has subangular
blocky structure. The substratum is strongly wea-
thered gravel, The soil is strongly acid in the surface
layer and strongly acid to extremely acid in the subsoil.
Permeability is moderately rapid. Runoff is slow, and
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the erosion hazard is slight. The available water
capacity is about 1.3 inches per foot of soil. Soft,
weathered gravel is common in the subsoil but does
not affect use and management of the soil for farming.
In places roots penetrate to a depth of 5 feet or more,

Lolekaa silty clay, 8 to 15 percent slopes (LoC) -
On this soil, runoff is slow to medium and the
erosion hazard is slight to moderate. Workability
is slightly difficult because of the slope.

Lolekaa silty clay, 15 to 25 percent slopes (LoD) -
This soil is on side slopes of terraces and along
drainageways. Runoff is medium, and the erosion
hazard is moderate. Workability is slightly difficult
because of the slope.:

Lolekaa silty clay, 25 to 40 percent slopes (LoE) -
This soil occurs along drainageways and on fans
adjacent to the Koolau Range. Runoff is medium
to rapid, and the erosion hazard is moderate to
severe. Workability is difficult because of the
slope.

Lolekaa silty clay, 40 to 70 percent slopes (LoF) =
This soil occurs along drainageways and on fans
adjacent to the Koolau Range. Runoff is rapid,
and the erosion hazard is severe. It is impractical
to cultivate this soil.

Kaneohe Series: This series consists of well-drained
soils on terraces and alluvial fans on the windward
side of Qahu. These soils developed in alluvium
and colluvium derived from basic igneous rock. In
a few places they developed in volcanic ash and in
material weathered from cinders. The soils are
gently sloping to very steep. Elevations range
from 100 to 1,000 feet. The annual rainfall, which
is fairly well distributed throughout the year,
amounts to 70 to 90 inches. The mean annual soil
temperature is 71° F. Kaneohe soils are geograph-
ically associated with Alaeloa, Lolekaa, and Waikane
soils,

These soils are used for pasture, homesites, and
urban development. The natural vegetation consists
of guava, Boston fern, sensitive plant, glenwoodgrass,
and hilograss.
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Kaneohe silty clay, 3 to 8 percent slopes (KgB) ~
This soil occupies uniform slopes. Included in map-
ping were small areas of reddish-colored soils and
areas of dark-brown scils that formed in gravelly
alluvium. In a representative profile the surface
layer is dark-reddish-brown silty clay about 14
inches thick. The subsoil, 40 to more than 50
inches thick, is dusky-red and dark-red silty clay
that has subangular blocky structure. The sub-
stratum is soft, weathered gravel. The soil is
slightly acid in the surface layer and strongly acid
in the subsoil. Permeability is moderately rapid.
Runoff is slow to medium, and the erosion hazard is
slight., The available water capacity is 1.2 inches
per foot in the subsocil. In places roots penetrate
to a depth of 5 feet or more. This soil is used for
pasture and golf courses.

Kaneohe silty clay, 8 to 15 percent slopes (KgC) -
On this soil, runoff is medium and the erosion
hazard is moderate. Included in mapping were
small eroded spots and gravelly areas.

Kaneohe silty clay, 30 to 65 percent slopes (KHOF) -

This so0il occurs on terrace faces and along drain-
ageways. Runoff is medium to rapid, and the
erosion hazard is moderate to severe. Workability
is difficult because of the slope.

Hanalei Series: This series consists of somewhat

poorly drained to poorly drained soils on bottom
lands on the islands of Kauai and Oahu. These
soils developed in alluvium derived from basic
igneous rock. They are level to gently sloping.
Elevations range from nearly sea level to 300 feet.
The annual rainfall amounts to 20 to 120 inches.
The mean annual soil temperature is 74° F. Hana-~
lei soils are geographically associated with Haleiwa,
Hihimanu, Mokuleia, and Pearl Harbor soils. These
soils are used for taro, pasture, sugarcane, and
vegetables. The natural vegetation consists of
paragrass, sensitive plant, honohono, Java plum, and
guava.

Hanalei silty clay, 0 to 2 percent slopes (HnA) -

This soil is on stream bottoms and flood plains.
Included in the areas mapped on Kauai along the
Waimea River and in Waipaoiki Valley are small areas
where the surface layer is 8 to 10 inches of red-
dish-brown silty clay. Included in the areas map-
ped on Oahu were small areas of very deep, well-
drained alluvial soils and small areas of very poorly
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drained to poorly drained clay soils that are
strongly mottled and are underlain by peat, muck,
or massive marine clay. In a representative profile
the surface layer, about 10 inches thick, is dark-
gray and very dark gray silty clay that has a dark-
brown and reddish mottles. The subsurface layer
is very dark gray and dark-gray silty clay about 3
inches thick. The subsoil, about 13 inches thick,
is mottled, dark-gray and dark grayish-brown silty
clay loam that has angular blocky structure. The
substratum is stratified alluvium. The soil is
strongly acid to very strongly acid in the surface
layer and neutral in the subsoil. Permeability is
moderate. Runoff is very slow, and the erosion
hazard is no more than slight., The available moi-
sture capacity is about 2.1 inches per foot of soil,
Roots penetrate to the water table. Flooding is a
hazard.

Hanalei silty clay, 2 to 6 percent slopes (HnB) -
On this soil, runoff is slow and the erosion hazard
is slight.

Figure 3 presents the distribution of these soils.

B, Climatical Characteristics

1.

2,

3.

Rainfall, The annual rainfall at the general area of
the project site ranges from over 100 inches at the
crest of the Koolau Mountain Range to less than 50
inches at Kaneohe Bay, with the project site area
being approximately 85 inches. Fifty percent of the
rainfall is concentrated in the months of January,
February, March, November, and December.

Wind. The prevailing wind, 90 percent of the year,
is the northeasterly tradewind.

Temperature. The temperature varies between 68

and 80 degrees for the coolest and warmest months,
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respectively. The mean annual average temperature
is about 74 degrees. The extreme temperatures
range from 58 to 90 degrees,

C. Environmental Characteristics

1.

Air Quality, There exists no long-term air quality
monitoring station in the immediate vicinity of the

pProposed project site. The only monitoring station

on the windward side of Oahu is in Waimanalo,
approximately 10 miles east-southeast of the project
area. However, considering the project site is

located on the windward side of the island, away

from the industrial activity, and is characterized by

a minimal amount of adjacent roadways, it is reasona-
ble to assume that present air quality is in confor- .
mance with existing Federal and State of Hawaii Air
Quality Standards (AQS). Table 1 present Federal

and State of Hawaii AQS. A summary of air pollutant
measurements from State of Hawaii long-term monitoring
stations nearest the project site is presented in Table 2.
Data from six different sampling stations are included in
the summary. Data from the table indicate that particu-
late, sulfur dioxide, nitrogen dioxide and lead levels are
well within allowable air quality standards. However,
there could be a potential problem with carbon monoxide

concentrations in the urban areas of Oahu.

Noise Quality. No estimation of noise measurements
was taken, for the purposes of this EIS. However,
due to the absence of significant development in
adjacent areas, it can be assumed that excessive

noise levels are minimal,
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TABLE 1
SUMMARY OF
STATE OF HAWAII AND FEDERAL AMBIENT AIR QUALITY STANDARDS
FEDERAL STANDARDS STATE

.1

.1

I

L1

i1

L.J €2

POLLUTANT SAMPLING PERIOD PRIMARY SECONDARY STANDARDS
1. Suspended Annual
Particulate Matter Geometric Mean 75 60 -
(micrograms per Annual
cubic meter) Arithmetic Mean - - 55
Maximum Average
in any 24 hours 260 150 100
2. Sulfur Dioxide Annual
Arithmetic Mean 80 - 20
(micrograms per
cubic meter) Maximum Average
in any 24 hours 365 - 80
Maximum Average
in any 3 hours 1300 400
3. Carbon Monoxide Maximum Average
in any 8 hcurs 10 5
(milligrams per
cubic meter) Maximum Average
in any 1 hour 40 10
4. Hydrocarbons Maximum Average
in any 3 hours 160 100
(micrograms per
cubic meter)
5. Ozone Maximum Average
~in any 1 hour 240 100
(micrograms per
cubic meter)
6. Nitrogen Dioxide Annual
Arithmetic Mean 100 70
(micrograms per Maximum Average
cubic meter) in any 24 hours - 150
7. Airborne Lead Average Over 3
Months 1.5 1.5
(micrograms per
cubic meter)
Source: 40 Code of Federal Re ulations, Part 50 and State of Hawaij Public Health

Rule and Regulations, Chapter 42,
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TABLE 2

SUMMARY OF AIR POLLUTANT MEASUREMENTS
AT NEAREST MONITORING STATIONS

POLLUTANT 1975
PARTICULATE

MATTER
No. of Samples 86
Range of Values 13-65
Average Value 29
No. of times
State AQS excd. 0
SULFUR DIOXIDE
No. of Samples 81
Range of Values 5-34
Average Value 5
No. of times

State AQS exced. 0
CARBON MONOXIDE

" No. of Samples 169
Range of Values .9-27.4
Average Value 6.6
No. of times

State AQS excd. 35
OXIDANT (OZONE)

No. of Samples 234
Range of Values 6-65
Average Value 25
No. of times

State AQS excd. 0
NITROGEN DIOXIDE
No. of Samples 88
Range of Values 5-64
Average Value 38

No. of times
State AQS excd. 0

LEAD .

No., of Samples

Range of Values

Average Value

No. of times
State AQS excd.

Source: Appendix B

e P g e - e e e

1976

71
12-69
25

0

68
5-32
5

0

3535
|5—24-2
5.4

4

322

2=127
40

21
24~61
44

111-8

1977

51
14-59
31

300
4-61
25

.48-89
.71

1978 1979
60 59
15-61 12-61
29 30

0 0

57 54

5- 7 5-16
5 5

0. 0

365 207
0-20.7 0-17.3
3.1 2.9
19 10
284 338
10-84 10-80
33 39

0 0

1 4

.72 .25-,42

.72 .33

0 0

.20-.41
.26

1981

57
14-78

147
10-104
37

46
6-77
25

.25
.25

1
H
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D.

Hydrological Characteristics

1,

Surface Water Quality. The proposed project is

situated in the 5.8 square mile Kamooalii~Kaneche
drainage area, which is the southern most of 10
defined drainage areas comprising the approximately
40 square mile Kaneohe Drainage Basin. Five streams,
the Kamooalii, Luluku, Hooleinaiwa, Piho, and Kuou
Streams, flow through or by the project site and
discharge into Kaneohe Bay (Figure 4),

The streams are characterized by Class 2 waters,
The uses to be protected by Class 2 waters are as

follows:

"The uses to be protected in this class of waters
are bathing, swimming, the support and propagation
of aquatic life, compatible recreation, and agricultur~
al and industrial water supply.

It is the objective for this class of waters that their
use for recreational purposes, propagation of fish
and other aquatic life, and agricultural and indus-
trial water supply not be limited in any way. Such
waters shall be kept clean of trash, solid materials
or oils, and shall not act as receiving waters for
any effluent which has not received the best degree
of treatment or control practicable under existing
technology and compatible with the standards estab-
lished for this class (Department of Health)".

Kaneohe Bay is the largest embayment in the State
of Hawaii, The bay is characterized by Class AA
waters. The uses to be protected by Class AA

waters are as follows:

"The uses to be protected in this class of waters

are oceanographic research, the support and propa-
gation of shellfish and other marine life, conserva-
tion of coral reefs and wilderness areas, compatible
recreation, and aesthetic enjoyment.

It is the objective of this class of waters that they

II1-9
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remain in as nearly their natural, pristine state as
possible with an absolute minimum of pollution from
any source. To the extent possible, the wilderness
character of such areas shall be protected. No

zones of mixing will be permitted in these waters.

The classification of any water area as Class AA
shall not preclude other uses of such waters compa-
tible with these objectives and in conformance with
the standards applicable to them (Department of
Health)".

Table 3 presents a water quality summary of
Kaneohe Bay. As indicated by the table, applicable
water quality standards are exceeded for turbidity,
ortho-phosphate, suspended solids and nutrients
(Department of Health, 1981). High concentrations
of the various nutrient parameters were found to
occur during the winter months from October to
February (Cox et al., 1973). It was also indicated
that this period of the year produces most of the
flow from the perennial streams in the drainage area,
indicating that runoff from streams and land areas
contributes considerably to the nutrient levels in the
bay (United States Geological Survey, 198G). Pre~
cise figures as to how much, have not been accu-
rately reported since sewage outfalls existed in
Kaneohe Bay in the late 1970s.

What has been accurately determined was suspended
loadings of the bay from Kamooalii Stream which
empties into the poor circulated, southeast basin.

_Table 4 presents data from U.S.G.S. gauge sta-

tion 16272200, Higher discharges were reported by
Cox et al., in 1973, He reported an estimated 9,470
tons of sediment were discharged in a single 24-hour
storm in February, 1969. This is not surprising
considering the subdivision construction in the

drainage area occuring at the time. Increased

III-11



| { [ o O N L S T T T T U T T T N T SN IR SAUED N |
1861 *yateant jo juamzaedag :a0anog
- 000'ss 005'1 0’09 0'L1 0S¢ 0'5% 0°ST0  VIMILIND
WANIXVI
0 000°0S 000°81 0°08 0t ey 0°00t 0 NOLLVIOIA
. WANIXVI
0 00S‘vy 810’y 37 L6t 018 0001 0 NOILVTOIA
] NVIN
0 000'6¢ 009°1 0'89- 0°81 ocy )¢ 0 NOLLVTOIA
WANINIW
0 £c 06 o1 ) A 4 0 NOLLVTOIA
LNFOY3d o
-
|
0 t v s £ 9 ? 0  SNOILVIOIA H
40 43gWaN
009°9 000'sz 008°Z 0o 0’8t 08T 0°00t 0 NVIQIW
16L°9 02¥'0s SHL'E S'I¥ A7) 661 1'F8 0 . NVIW
Ly 9 17 1 y 18 15 0 SANIVA 30
YIGNAN
(1/3w) (1/3n) (NLN) (1/3n) (1/3n) (1/3n) (1/3n) {1/3n)
u2ilix0 spilos fAupiqing,  snsoydsoyd  oymydsoyd  N-TuUplefd  N-OMJIIN  woSoniN
paajossi@  papuadsng moL -oy10 0L, ~9)UNN  ®juoWWY

0861 “isndny - ¢L61 *Adenuep
AVa AHOINVH
AUVHIAS ALITVOD H3ZLYM

£ 378vL




i o

L}

L} L

(1

TABLE 4
U.S.G.S. (1980) SUSPENDED SOLIDS KAMOOALII STREAM

Period of Record: November, 1976 to current year.

Extremes for period of record:

Maximum daily discharge 694 tons
Minimum daily discharge 0.05 on

Extremes for current year:

Maximum daily discharge 217 tomns
Minimum daily discharge 0.33 ton
Total for water year 1979 2,024.41 tons

Source: U.S. Geological Survey, 198l.
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2.

urbanization of the Kaneohe area, the decrease of
farming and grazing lands, and the creation of large
shopping centers with paved parking were also con-
tributing factors to the runoff.

Groundwater. The project site is in a prime ground-

water recharge area where annual rainfall averages 75

inches or more.

E. Biological Characteristics

1.

Flora. A literature search and walk-through survey
was conducted. Results of these activities have been
included in Appendix C, entitled A Botanical Survey

of Iolani School Lands Proposed for Residential Develop-

ment, Kaneohe- Kajlua, Oahu, prepared by Winona P.
Char.

While there were no studies found that dealt speci-
fically with the entire proposed project area, a num-

ber of studies have been done on adjacent areas and

portions of the project sites. The "Interstate Route
H-3 Environmental Impact Statement", prepared by
the Department of Transportation in 1974, provided
brief descriptions of vegetation types, largely banana
fields, that were.present within parts of the project
site. The "Supplemental Environmental Impact State-
ment for Flood Control and Allied Purposes for the
Kaneohe-Kailua Area, Oahu, Hawaii," prepared by
the U.S. Army Corps of Engineers, in 1975, found
that vegetation in the adjacent Ho'omaluhia Park Pro-
ject area, except for the steeper slopes, has been
under taro, rice, pineapple, sugar, or banana culti-
vation in the past.
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The intensive walk-through survey that was comple-
ted, indicated an abundance of vegetation types.

Specifically, five introduced species form most of the

dominant vegetation. Figure 5 presents the location
of the vegetation types. A description of each type

is as follows:

Banana farmland (B): Some fields of bananas
are cultivated, on the less steep slopes. A
number of small streams run through the fields.
Steeper areas within the banana fields are not
cultivated. These gulley areas and steep banks
usually support a mixture of tree species and
shrubs. Approximately 5 acres of land is in
banana cultivation.

Brachiaria grassland (Br-g): Brachiaria mutica
or California grass occurs in both well-drained
or in low-lying wet areas.

In the well-drained project site, extensive areas
of Brachiaria grassland were once used for
grazing cattle; remnants of barbed-wire fencing
can be found around the peripheries of these
grasslands. Rather extensive patches of molas-
sessgrass (Melinis minutiflora) are found in
association with Brachiaria. A few small shrubs
of guava, 1 to 2 meters tall, and patches of
swordfern (Nephrolepis exaltata) are found
scattered throughout the grassland. In some
areas scattered clumps of Java plum trees, 7
to 9 meters tall, form a cover of 30 to 40 per-
cent and the grasslands become savannah-like.

Andropogon grassland (A-gl: Andropogon
virginicus or broomsedge grassland occurs only
within one site of the project area--on the well~-
locates southeast of the Ho'omaluhia riding cen-
ter. Neophrolepis ferns and a few scattered
shrubs of guava and 'akia (Wikstroemia aff.
oahuensis) are frequently found in this vegeta-
tion type.

Open scrubland (o-s): Open scrubland is con-
fined to the knolls or hilltops occuring among
the mixed forests. Roughly 70 percent of the
vegetation cover is composed of the grasses

Andropogon and Paspalum orbiculare (rice-
grass) and the matforming 'uluhe cattleianum,
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2.

guava, and 'akia (Grevillea robusta), hala (Pandanus
ordoratissimus), and 'ohia (Metrosideros collina ssp.
polymorpha), which form the remaining 30 percent
cover, are scattered throughout the grass-uluhe
association. Extensive areas are covered with 'uluhe
and scattered Java plum and 'ohia trees.

c. Mixed forests (m-f): The mixed forests usually con-
sists of a mixture of several introduced tree spedies,
10 to 20 meters tall. Java plum is the most commonly
occuring species with 30, to as much as 50 percent of
the cover. The site may have at one time been occupied
since numerous ornamental species such as Syngonium
auritum, Philodendron andreanum, torch ginger
(Phaeomeria magnifica), and a Heliconia species were
found. Clusters of large, old mango trees (Mangifera
indica) with their rounded crowns stand out above
many of the other tree species. Large, almost impene-
trable, thickets of hau {(Hibiscus tiliaceus) occur in the
drainage areas throughout the mixed forests.

Fauna. Appendix D, entitled Bird and Mammal Report for
the Proposed Iclani School Project, prepared by Dr. Andrew
J. Berger, was conducted to inventory the birds and mam-
mals inhabiting the project site. No endangered Hawaiian
birds or other vertebrate animals, either on, or adjacent to
the pro-posed project site were observed. A total of four-
teen (14) species of birds were identified as introduced to

the region, whereas, only one bird species was identified
as indigenous. The following details a description of each

respective species:

a. Introduced Species

Cattle Egret (Bulbucus ibis), Order Ciconiiformes,
Family Ardeidae:

This species was imported to Hawaii from Florida
to aid in the battle to control house flies, horn
flies, and other flies that damage hides and cause
lower weight gains in cattle. A number of Cattle
Egrets were released on Cahu in 1959 and 22 addi-
tional birds were released during July 1961. It
has been estimated that 2,000 Cattle Egrets now
roost in trees on Kaneohe Marine Corps Air Station
(Appendix D).
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Lace-necked or Spotted Dove (Streptopelia
Chinensis), Order Columbiformes, Family

Columbidae:

This Asian dove was introduced to the Hawaiian
Islands at an early date; the exact date is
unknown, but the birds are said to have been
very common on Oahu by 1879, The species is
still common on all islands and is classified as a
game bird. Although this species occurs where
rainfall exceeds 100 inches per year, the high-
est densities are found in drier areas where the
introduced kiawe (mesquite) is one of the domi-
nant plants.

Barred Dove (Geopelia striata), Order Columbi~-
formes, Family Columbidae:

This species is called the Zebra Dove in its
native habitat in Australia. This dove is said
to have been introduced to Hawaii sometime
after 1922. It is now commonly abundant on all
of the main islands in the chain. The Barred
Dove also prefers the drier areas where seeds
are abundant.

Barn Owl (Tyto alba pratincola), Order Strigi-
formes, Family Tytontidae:

The first Barn Owls were imported from Cali-
fornia and released on Hawaili island in 1958,
Birds were released at Hauula, Oahu, on two
different occasions. Seven birds were imported
from the San Diego Zoo and released during
September 1959; 1l additional owls were impor-
ted from the San Antonio Zoo, Texas, and
released during October 1960, The Barn Owls,
nocturnal in nature, were introduced in the
hopes that they would prey upon the rats that
were causing losses In sugarcane fields.

Melodious Laughing=thrush (Garrulax canorus),
Order Passeriformes, Family Timaliidae:

This species, which is a babbler and not a
thrush, was introduced to Hawaii from China or
Formosa as a cage bird many years ago. A
number obtained their freedom at the time of
the great fire in the Oriental quarter of Hono-
lulu in 1900, and took to the hills behind the
city. No detailed study of this babbler has
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been made on Oahu, so that little is known
about its distribution or abundance. It now
occurs, however, in both the Waianae and the
Koolau mountains. It seems to prefer the wetter
areas where there are thickets and clumps of
vegetation. The birds have a loud, attractive
song, and they are more often heard than seen.

Red-vested Bulbul (Pycnonotus cafer), Order
Passeriformes, Family Pycnonotiadae:

The source of these birds in Hawaii is unknown.
Several birds were first reported on the Oahu
Plantation at Waipahu in 1966 (Elegaio, 27:55);
by June of the following year, birds were seen
near Fort Shafter, in Kailua, and at the Bellows
Air Force Station. The members of this family
are included in the "prohibited entry" list of the
State Department of Agriculture, but this species
is now a very common bird. More than 1,100
Red-vested Bulbuls were counted on the Audubon
Society's 1980 Christmas Count. This bulbul was
the most observed species during the survey.
Bulbuls are largely fruit eaters and often become
pests in fruit-growing areas.

Shama (Cogxszchus malabaricus), Order Pas-
seriformes, Family Turidae:

This attractive thrush was first released on
Oahu by the Hui Manu in 1932 and later became
established in the Tantalus region. Although no
study has been made of the distribution and
abundance of this thrush on Oahu, It is now
widely distributed on both sides of the Koolau
Range. The birds are noted both for their
attractive plumage and for their beautiful sing=
ing. Shama thrushes typically prefer dense
vegetation, and they are more often heard than
seen. In areas frequented by people (for
example Waimea Falls Park, Paradise Park),
however, the birds often perch in full view.
The Shama is found throughout the slopes on
the windward side of the Pali.

Japanese Bush Warbler (Cettia diphone cantans),
Order Passeriformes, Family Sylviidae:

This warbler, which is native to Japan and
Formosa, was first released on Oahu in 1929,
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No detailed study of this species has ever been
made in Hawaii but it is now found in scattered
areas in both the Waianae and the Koolau moun-
tain ranges, where the birds prefer dense
undergrowth in moderate to very wet areas.

Japanese White-eye (Zosterops japonicus), Order
Passeriformes, Family Zosteropidae:

The Japanese White-eye was first imported from
Japan to Qahu by the Territorial Board of Agri-
culture and Forestry in 1929. Later importa-
tions were made by the Hui Manu and by private
individuals. The White-eye rivals the House
Sparrow and the European Starling in North
America as a successful exotic species, and the
White~eye now is undoubtedly the most common
passerine species in Hawaii. It is found from
sea level to tree line (on Maui and Hawaii) and
it is found in the driest and the wettest habi-
tats in the Hawaiian Islands. White~eyes were
widely observed throughout the project site.

Common Indian Myna (Acridotheres ristis), Order
Passeriformes, Family Sturnidae:

The Common Indian Myna is native to Ceylon,
India, Nepal, adjacent regions and was intro-
duced from India in 1865 by Dr. William Hille~
brand. The Myna is abundant in lowland areas,
being most common in residential and urban
areas as well as in the vicinity of human habita-
tion in rural areas,

Ricebird or Spotted Munia (Lonchura punctu-
lata), Order Passeriformes, Family Ploceidae:

Ricebirds are common in any open areas where
there are weed seeds or grains. Subsequently,
the Ricebird has become a serious pest by eat-
ing the seeds of agricultural flora. A report

by the senate Committee on Ecology, Environ-

ment, and Recreation stated that Ricebirds and
linnets caused a 30 to 50 percent loss in the

sorgum fields at Kailua on Kauai in 1980,

House Sparrow (Passer domesticus), Order
Passeriformes:

The House Sparrow, also called the English
Sparrow, also called the English Sparrow, was
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first imported to Oahu in 1871 when nine birds
were brought from New Zealand. The House
Sparrow in North America became a serious pest
and tens of thousands of dollars were spent
attempting to control the population without
much success. The House Sparrow, however,
apparently never became a serious pest in
Hawaii; it is onmivorous in diet, eating weed
seeds as well as insects and their larvae; there~-
fore, they are at least partly beneficial in food
habits.

Cardinal (Cardinalis cardinalis), Order Passeri~
formes, Family Fringillidae:

This is the Red Cardinal, Kentucky Cardinal,
or Virginia Cardinal of the eastern part of
North America, The Cardinal was released
several times in Hawaii between 1929 and 1931.
The cardinal is a common species in both urban
and rural areas and in both wet and dry areas.
The Cardinal was widely distributed in the pro-
ject site.

House Finch (Carpodacus mexicanus frontalis),
Order Passeriformes:

The House Finch was introduced to Oahu from
California. It is sometimes called the Papaya-
bird in Hawaili, and, incorrectly the "linnet. "
This is an abundant species in both urban and
rural areas, and probably is the second most
common passerine bird in the Hawaiilan Islands.
Although House Finches do eat overripe papaya
at times, the birds are primarily seed-eaters,
hence their devastating effects on the experi-
mental sorghum crops or on any other small
grains. The House Finch does not inhabit
dense forests but is common through grasslands.

Indigenous Species

Pacific Golden Plover (Pluvialis dominica fulva),
Order Charadriiformes, Family Charadriidae:

This plover is a common winter resident on all
of the Hawaiian Islands and is found from sea
level to at least 10,000 feet elevation on Maul
and Hawaii. This species inhabits pastures,
golf courses, city lawns, cutover sugarcane
fields, and other disturbed or weedy areas as
long as there are open spaces.
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No endemic mammals, amphibians, or reptiles
were observed at the project site. Those
species that were found, were introduced and
considered serious pests to native birds, man,
and his products. The following details a des-
cription of each respective species:

Roof rat or black rat (Rattus rattus):

This rat reached the Hawaiian Islands on sailing
vessels during the 19th century. The roof rat
is very common and is found from sea level well
up into the mountains (as high as 9,800 feet on
Haleakala, Maui). They are primarily nocturnal
in habits and are serious predators of the eggs
and young of tree-nesting birds in Hawaii.,

Polynesian or Hawaiian rat (Rattus exulans):

The early Polynesians are presumed to have
brought, inadvertently, this rat with them.
The species is known to occur from sea level
into the mountains.

This rat occurs in both native and introduced
forests, grassy gulches, and shrub-grown areas,
and is primarily nocturnal in habits.

‘House mouse (Mus musculus):

The date of introduction of the house mouse to
Hawaii is unknown, but is is said to have been
common by 1825, It can be found inhabiting

almost every biotic community that occurs from
sea level to at least 6,500 feet. it is ubiqui-

ous around human habitation and is found in

sugarcane fields, fallow fields, and in forests

and scrubland in fairly wet areas.

Small Indian Mongoose (Herpestes auropunc-
tatus):

The mongoose was first imported to the Hamakua
Coast of Hawaii during September 1883, to com-
bat rats in the sugarcane fields. They were
impofted to Oahu and cther islands about 1888.
The mongoose is an abundant pest on all of the
islands today, and is found from sea level to
the highest mountain peaks on Oahu. Being
diurnal in habit, they are often seen crossing
roads.,
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Aquatic fauna which populate the streams within and
adjacent to the project site should be similar to the
freshwater fish and crustaceans that have been observed
in the Kaneohe Bay Watershed. Table 5 presents an
inventory of exotic and native aquatic fauna sighted, All
species are typically found in Oahu freshwater streams and
are not considered endangered or threatened.

Within the Kaneohe Flood Control Ponding Basin in
Ho'omaluhia Park, various species of fauna were sighted.
Included in the sightings were the Koloa ducks (Anas
wyvilliana), Hawaiian coot (Fulica americana alai), and
Hawaiian gallinule (Gallinula chloropus sandvicensis);
tilapia, catfish, and swordtails; and prawns. The three

bird species are listed as endangered species. On 7 April
1982, the Hawaii Division of Forestry and Wildlife released
38 Koloa into the Nature Study Pond adjacent to the Ho'o-
maluhia reservoir. Since Hurricane Iwa in November 1982,
nine to twelve Koloa have been residing in the south
basin of the reservoir and in the Pond. The Coot and
Gallinule have been occasionally observed at the Park, but
are not believed to be nesting there.

F. Flood Hazard

1.

2.

Tsunami Inundation. The project site is not subject to

any tsunami inundation.

Surface Water Flood Hazard. The Kaneohe area has had

a long history of intense rainstorms and frequent devas-

tating floods. Since 1952, nine major floods have occured
causing considerable property damage and the loss of two
lives.
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TABLE 5
EXQOTIC AND NATIVE
FRESHWATER FISH AND CRUSTACEANS
IN THE KANEOHE BAY WATERSHED

Exotic Species

Common Name

Tahitian Prawn
Crayfish

Dojo

Chinese Catfish
Guppy

Top minnow
Mexican Mollie
Swordtail
Moonfish
Tilapia

Native Species

. Sdentific Name

Macrobrachium lar

Procambarus clarkii

Misgurnus anguillicaudatus
Clarias fuscus

Poecilia reticulata

P. wvittata

P. mexicana
Xiphophorus helleri

Opae kalaole
Opae oehaa
Aholehole
O'opu anihaniha
O'opu nakea

| Clopu akupa

X. maculatus
Tilapia mossambica

Atya bisulcata

Macrobrachium grandimanus

Kuhlia sandvicensis

Awaous genivittatus

Awaous stamineus

Eleotris sandwicensis

Source: U.S. Department of the Interior, 1977
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According to the "Flood Insurance Study" for the City and
County of Honolulu prepared by the Federal Insurance
Administration, the project site is located in an area of
undetermined but possible flood hazards of Zone "D" desig-
nation. However, the U.S. Army Corps of Engineers, after
the 1969 floods, implemented and completed the Kaneohe
Flood Control Project, which created a retention dam and a
reservoir at the headwaters on the Kamooalii tributary of
Kaneohe Stream and channel improvements to the stream
outlet at Kaneohe Bay, to provide flood protection for the

highly urbanized areas in the Kaneohe region.

Archaeological Sites

A literature search and walk-through reconnaissance survey
was completed for the project site. Results of the search and

survey are included in Appendix E.

The literature search uncovered previous archaeologic.al inves-
tigations in adjacent areas that were conducted in 1976, 1977,
and 1982, These investigations included the 1976 Bernice P,
Bishop Museum publication entitled Archaeological Investigations
in Upland Kaneche, edited by Paul H. Rosendahl; the 1976

report entitled "Archaeological Reconnaissance Survey of the
Windward Portion of Route H-3" by Paul Cleghorn and Elaine
Rogers-Jourdane; the 1977 manuscript entitled "Archaeological
Phase I Survey of the Windward Portion of Proposed Interstate
H-3: Halekou Interchange to Windward Portal of Koolau Tunnel,
Oahu", by Thomas Dye; and the "Archaeological Reconnzaissance
Survey for Route H-3 {Alternative A)", by Charles Streck.

The following details a description of each archaeological site as

provided by the various reports:

Site 53: Stone and Concrete Oven for Charcoal Manufacturing

This modern feature is an oval dome with stone lining in the
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inner walls and a concrete dome ceiling with an iron plate
sandwiched between the concrete. The whole structure,
except for the upper part of the dome, is dug into a slope.
It measures 6.4 meters long, 3.6 meters wide, and 2.25 meters
high to the apex of the dome. There is one opening measuring
1.55 meters by 60 cm and the wall thickness is built out to 55
cm here. The rest of the structure has a thickness of about
18 cm. At the back, opposite the entrance, is a small rec—
tangular opening 20 cm wide by 15 em high and going back 30
cm into the wall; this was probably the chimney. The sides
are lined with uniformly round stones and some larger basal
stones. From the floor to the concrete ceiling are six to eight
layers of stones of single thickness. Above the walls on either
side are located three vent holes 12 c¢cm in diameter. On the
basis of large amounts of charcoal present on the floor and
accounts of informants, it was verified that the function of this
structure was a charcoal~making oven of recent historic origin.

Site 54: Large Terrace Complex

This site is the most extensive multiple-feature site found. At
present six or more large, rock-wall-reinforced terrace areas
can be seen. In addition, there are more than 10 other fea-
tures that include smaller individual plots, terraces, platforms,
and retaining walls.

Three Kamooalii tributaries flow through the complex, providing
ample irrigation, and join at the lower margin of the complex.
These streams divided the complex into two areas. One is a
long, narrow strip defined on both sides by the stream gullies,
and most of the smaller terraces are located here. On the
opposite bank is a larger, somewhat higher, flat area with the
larger terraces. Although purely hypothetical at this time, the
locations of the smaller terraces which appear more suited for
dry cultivation. It is quite possible that the upper reaches of
this complex were destroyed during the construction of a jeep
road that goes through there.

Site 56: Terrace Complex

This complex is comprised of four separate features situated on
a flat at the base of a rise. They seem to be small terrace
outlines with some disturbance.

Site 57: Terrace Complex

Probably associated with the Site 56 complex, this appears
to be a large site, roughly in the shape of a quadrilaterial,
with several interrelated and interconnected features. The
outer permimeter measures 4.3 by 18.7 by 17.3 by 25.5 meters.
This quadrilateral runs downward along the slope of the land
and ends at the flat fronted by the old jeep road. Most of the
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features fall within the lower half of this area, which is
covered by a grove of kukui and mountain apple (Eugenia
mallaccensis) trees--sometimes also called Malay apple. The

origin, date, and function of this site are unknown, but some

of the features suggest agricultural forms.

Site 58: Possible Terrace and Two Rock Mounds or Piles

These features are located directly across the jeep road from
Site 57, described above. An ill-defined alignment of stones
11 meters along with a width of 20 cm suggests a badly dis-
turbed terrace. Two piles of small stones 1.65 meters apart
and 1 meter from the stream bank are located 11.8 meters due
S of this alignment. The larger pile measures 2 meters in dia-
meter with a height of 25 cm, and the smaller measures 1.3
meters by 20 cm.

Site 59: Stone Alignment With Some Features

This site is probably a badly .disturbed terrace border. Spo-
radic stones define two alignments, 3.8 and 6.5 meters long,

respectively, with a width of about 15 cm. A mound of small
stones lies in the middle of the longer alignment. A few other
stones can be seen in a poorly defined alignment nearby.

Site 60: Retaining Wall

This is a poorly defined. discontinuous stone wall on the W
bank of Kamooalii Stream at the inland margin of the first
terracette above the stream. The wall is constructed of vari-
ous=sized stones and is 60 cm (maximum)} high.

Site 61: Stone and Concrete Oven for Charcoal Manufacture

This site is similar to Site 53, except that the dimensions are
slightly smaller.

Site 62: Retaining Wall

This is an L-shaped retaining wall located 15 meters E of Site
61. Its perpendicular situation in relation to the stream sug-
gests its being a terrace border. The longer portion of the
wall (12.1 meters long) is oriented 110° W, but the remaining
stonework measures only 7.6 meters in length. It is built of
two layers of large, rectangular stones, 30 cm high, which
slant into the higher earth bank. The other portion of the
wall==2.7 meters long, 20 c¢m high, and 1 meter wide- shows
a marked difference in construction, utilizing small stones.

Site 63 Terrace Complex

This complex—-located across the stream from Site 62 and on a

I111-27



point of land defined by a sharp bend in the stream--is com-
prised of two separate, very crude features that indicate small

terraces and stone-bordered plots.

Site 64: Enclosure and Platform

This site is located at the edge of a large kukui grove near
several small grassy clearings. Four stone walls roughly define
a four-sided structure measuring 30 cm high by 2.9, 2.4, 3.2,
and 2.9 meters.

Attached to the exterior of the SE wall is a low (10 cm}, rec-
tangular platform 2.1 meters in length by 1 meter in width,
which borders a depression or pit 50 cm square. Another
stone platform, 35 cm in height and L-shaped, lies 3.5 meters
from the NE wall. The base of the L, nearest the enclosure,
measures 2.4 meters in length; the longer arm, oriented 30° E,
measures 6.5 meters long, and both are 1.5 meters wide.
Intact sections indicate a two-layer construction of stones. On
the eastern side of the longer segment, 4.5 meters from the
base of the L, is an indentation 80 cm square.

The size of this site and the probable association between the
enclosure and the platform suggest a religious function rather
than an agricultural or habitational one. Its cultural origin is
probably Hawaiian.,

Site 65: Ditch Svstem

North of the kukui grove mentioned in the description or Site
64 is a steep embankment about 3 meters high, which divides
this upper area from the lower flood plain created by the
stream flowing below the eastern side of the grove. Located
atop this embankment is a ditch 30 meters long, 2 meters wide,
and 50 cm deep. It starts at the lower margin of the kukui
grove mnear the stream and parallels the embankment until the
steepness modifies to a gradual slope. The ditch fronts a
natural flat terrace area W of the kukui grove.

Two possible walls located along the ditch on the extremities
of this terrace suggest its possible agricultural function, in
addition to the various tarc and 'ape that grow in the ditch
and throughout the whole terrace area as well.

Another smaller channel flows perpendicularly into the larger
ditch about 10 meters from the latter's point of origin.

The Streck document determined the possibility of the follow-
ing two sites being located within the project boundaries:
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Possible Site No. 1

Disturbed possible agricultural area.
Site 50-Oa-G5-78

Probable agricultural terraces and alignments and two
basalt-lined depressions.

Figure 6 presents the locations of these sites relative to the

project area.

Public Utilities and Services

1,

2.

3.

Drainage System. The stream-fed headwaters of Kamooalii

Stream, the main tributary to Kaneohe Stream, originates
near the 2,500 foot elevation. Five tributaries, most of
which flow through or by the project site converge into
Kamooalii Stream, which then flow through the previously
mentioned Kaneohe Flood Control Project. The Project
consists of a 76-foot high, 2,200-foot long dam on Kamoo-
alii Stream and 1,274-feet of channel improvements near
the outlet to Kaneche Bay. The dam maintains a perma-
nent 26=-acre pocl with a maximum reservoir surface area
of 152 acres. The dam is designed to control a flood with
a peak flow of 15,000 cfs and a volume of 3,450 acre~feet,
which is approximately 1-1/2 times the peak discharge (at
the location on Kamocalii Stream) and approximately 2
times the volume of the greatest flood on record.

Potable Water System. An existing l6-inch main from

Kuou Well and a 12-inch pipeline from Luluku Tunnel
pass the subject property over easements, connecting to
the water system at Luluku Road (Figure 7).

Sewerage System. There are several existing City and

County of Honolulu 8-inch sewer mains located within the
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6.

adjacent Keapuka Subdivision, The Kaneohe Sewage
Treatment Plant is also located in the general vicinity
and is operating at capacity.

Solid Waste Collection and Disposal. Solid waste is collec-

ted and disposed twice a week by the Department of
Public Works, Division of Refuse Collection and Disposal.

The disposal site for the refuse is at the Kapaa Sanitary
Landfill.

Telephone System. Underground telephone systems can
be found adjacent to the project site, within the Keapuka
Subdivision.

Electrical System. Electrical systems can be found adja-
cent to the project site, within the Keapuka Subdivision.

Primary electrical lines are located above grade and
secondary lines, below grade. Hawaiian Electric Company
powerline easements are located within the project site as
well as through the Ho'omaluhia Park site (Figure 7).

1. Public Facilities and Services

1.

Transportation Services and Access. Three major highways

provide access to the project site. These include the Pali,
Likelike, and Kamehameha Highways. Direct access to the
project site is by Kionaole Road, which is located on the

northeastern boundary of the project site.

An analysis was made of the traffic volume for Kamehameha
Highway between Halekou Road and Likelike Highway and
Kaneohe Bay Drive, and Kamehameha Highway between
Kionaole Road and Castle Junction to determine impact the
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traffic generated from the project will have upon Kameha-
meha Highway. Appendix F, entitled "Access Study for the
Proposed Kamooalii Development," prepared by Community
Planning, Inc., presents the results of this analysis. The
total existing average daily traffic volume on Kamehameha
Highway between Kionaole Road and the Kaneohe Bay

Drive ~ Likelike Highway intersection is 24,660 vehicles.

This average count is based on volumes taken in 1979
and 1980 as presented in Table 6, The design capacity
of Kamehameha Highway, a 4-lane divided highway, for
this section between Kionaole Road and the Kaneohe

Bay Drive and Likelike Highway Intersection is 38,400
vehicles per day (VPD), based on the premise that this
type of roadway is capable of handling 800 vehicles per
hour per lane for a 12-hour day under ‘conditions of '
Level of Service "C" for stable flow.

The total daily volume of traffic on Kamehameha Highway
between Kionaole Road and Castle Junction at Pali and
Kalanianaole Highways is 21,370 cars as presented in
Table 7. The capacity of this 4-lane section of Kameha-
meha Highway is 38,400 cars, based on the premise that
this type of roadway is capable of handling 800 vehicles
per hour per lane per l2-hour day under Level of
Service "C" conditions for stable flow.

Existing traffic volume on Kionaole Road is nominal. The
design capacity for portion of the 2-lane Kionaole Road
as it it appraches the Halekou Interchange is estimated to
be 7,200 VPD, based on the premise that this type of
roadway is capable of handling 300 vehicles per hour

per lane for a 12-hour day under conditions of Level of
Service "C" for stable flow.
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TOTAL EXISTING AVERAGE DAILY TRAFFIC VOLUME ON

TABLE 6

KAMEHAMEHA HIGHWAY -~ KIONAOLE ROAD TO
KANEOHE BAY DRIVE/LIKELIKE HIGHWAY

Kamehameha Highway at
Likelike Highway and
Kaneohe Bay Drive

Kamehameha Highway
at Halekou Road

24 Hr AM Peak PM Peak 24 Hr AM Peak PM Peak

Northbound 11,560 360 1,180 14,690 1,100
Southbound 10,630 1,000 710 12,440 890
22,190 1,360 1,890 27,130 2,370

Source:

Average = 24,660 vehicles per day

Appendix F
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TABLE 7

TOTAL EXISTING AVERAGE DAILY TRAFFIC
VOLUME ON KAMEHAMEHA HIGHWAY - PALI
GOLF COURSE NEAR CASTLE JUNCTION

24 Hr AM Peak
Outbound (Honolulu) 10, 160 870
Inbound - 11,210 440
21,370 1,310
(Based on 1977 counts)
Source: Appendix F
III-35
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3.

4.

5.

6.

Public Education. Currently, the general area is served

by four public schools. Table 8 indicates the 1981
enrollment figures and design capacities for these schools.

Police Protection. The Honolulu Police Department cur-

rently provides service from the Kaneche Substation.
Response time to the project site will be approximately 2

minutes,

Fire Protection. Fire protection services for the subject

project are available from Kaneohe Fire Station which
possess a response time of approximately 4 minutes.
Supportive services are available from Kailua Fire Station
which houses an Engine Company and a Ladder Company,
and has a response time of 6 minutes. In addition, capital

improvements call for a new Olomana Fire Station at Kalani-
anacle Highway adjacent to the Maunawili Elementary School,
In accordance with the fire grading schedule established by

the Insurance Services Office and the National Fire Protec-

tion Association, adequate protection for the subject project

is available.

Emergency Medical Facilities. Several medical and emer-
gency care facilities are available on the windward side.
Kaiser Clinic is located within a few minutes from the
project site to provide routine services. Ambulance
service is located in Kaneohe to serve emergency-care
patients and can transport them to Castle Memorial
Hospital in Kailua, or to St. Francis and Kuakini Hospitals

or Queen's Medical Center located in Honolulua.

Recreational Facilities. a wide range of recreational
opportunities already exist within the Kaneche area.
Regional parks, State parks, playgrounds, and recre-
ational centers are located in the immediate vicinity of
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TABLE 8

PUBLIC EDUCATION FACILITIES

School 1981 Enrollment
Kaneohe/Kapunzhala Elementary 813
King Itermediate 1,260
Castle High School 2,202

Source: Department of Education, 1982

ettt 4 e i n B I — T it ame = e

Design Capacity

695
1,384
2,034
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the project site and will be easily accessible to the

residents of the proposed project.

7. Commercial/Retail Facilities. Currently, the Kaneohe Bay,
Windward Mall and Windward City Shopping Centers pro-
vide commercial and retail services to the windward side.

8. Employment Centers. The proposed project is located

approximately 9 1/2 miles from Honolulu, which will be the
primary employment center for future residents of the
project. Other major employment centers like Pearl
Harbor, Honolulu International Airport, Hickam Air Base,
Kaneohe Marine Base are readily accessible from the
project area by way of major traffic routes.

Social Characteristics

The resident population of Kaneohe in 1970 was 29,903; in
1980 the population was 29,919, a marginal increase (Depart-
ment of Planning and Economic Development, 1981).

Aesthetics, Scenic Views, and Visual Landscape

The project site is bounded on the west and south by the
"palis," cliff-like remnants of the volcanic cones of the Koolau
Mountain Range, on the east by the crenulated walls of the
Halekou or Kaneohe volcanic cone, and on the north by the
sloping coastal plains and Kaneohe Bay.
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IV. THE RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES, AND CONTROLS FOR THE AFFECTED AREA

A.

City and County of Honolulu

1,

General Plan. The General Plan for the City and County

of Honolulu, a requirement of the City Charter, is a
written commitment by the City and County to a future
for the island of Oahu which it considers desirable and
attainable. The General Plan is a guide for all levels of
government, private enterprise, neighborhood and citizen
groups, organizations, and individual citizens. The plan
is a two~fold document: First, it is a statement of the
long-range, social, economic, environmental, and design
objectives. Secondly, the plan is a statement of broad
policies which facilitate the attainment of the objectives.
The following are applicable objectives and policies and

a discussion of the proposed action's compliance with
them.

"To provide decent housing for all the people of Cahu at
prices they can afford". (Housing; Objective A)

"Provide financial and other incentives to encourage the
private sector to build homes for low-and moderate-income
residents", (Housing, Objective A, Policy 7)

"Encourage the production and maintenance of affordable
rental housing". (Housing, Objective A, Policy 12)

"Encourage equitable relationships between landowners
and leaseholders, between landlords and temants, and
between condominium developers and owners." (Housing,
Objective A, Policy 14)

"Encourage the fair distribution of low-and moderate-

income housing throughout the island". (Housing, Objec-
tive C, Policy 2)
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The proposed project is intended to supply needed
housing to all of Oahu, with special attention given to
prospective purchasers from the Kaneche area.

To meet the market demand, presently believed to be the
low~and moderate-income purchaser, the petitioner desires
to market the homes within the affordable price market.
In order to meet this demand, the petitioner contemplates
a leasehold arrangement for the land for a set period of
time, with the right to purchase clause inserted into the

lease.

"Encourage innovative residential development which will
result in lower costs, added. Convenience and privacy,
and the more efficient use of streets and utilities”,
(Housing, Objective A, Policy 3)

"Encourage residential developments that offer a variety
of homes to people of different income levels and to fami-
lies of various sizes". (Housing, Objective C, Policy 1)
The design for the project is based on the premise of
locating a variety of unit types on areas that are most
able to handle varying densities. The design layout
affords flexibility in siting, thereby, providing more pri-
vacy, and utilization of streets and utilities.

"Encourage residential development near employment
centers". (Housing, Objective C, Policy 3)

The proposed project is located approximately 9% miles
from Honolulu, which will be the primary employment
center for future residents of the project. Other employ-
ment centers such as Pearl Harbor, Honolulu International

Iv=-2

.

[

A I D L O

i

Be 3

-



L.

-

L1

(I I N

2.

4.

Airport, Hickam Air Base, Kaneohe Marine Base are
readily accessible from the project area by way of major
traffic routes.

City and County Detailed Land Use Map (DLUM}. The

Project site has been designated with the following

uses: Agriculture, preservation, and highways

(Figure 8). The proposed action is therefore, non-con-
forming and the applicant must request an amendment
from the City and County of Honolulu for residential,
Park and major roadway uses.

Proposed City and County Development Plan. The pro-

ject site is located within the proposed Development Plan
for Koolaupoko and is designated as "Preservation."

The proposed action is therefore, non-conforming and
the applicant must request a Development Plan Amend-
ment from the City and County of Honolulu Department
of General Planning for residential, park and major . i

roadway uses. ‘

City and County Zoning. The project site is currently

zoned P-1 Preservation District. The applicant must
therefore, apply for a zoning district change, to allow
for R~5 Residential District uses, of the project site from
the City and County of Honolulu Department of Land
Utilization.

IV=-3
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3.

State Land Use Classification. The project site is cur~

rently situated with "Conservation" District boundaries.
Subsequently, the applicant must submit a petition to the
Land Use Commission to redesignate the project site to
"Urban®, which would then allow the proposed action to be
in conformance with provisions of the State Land Use law.

Agricultural Lands of Importance in the State of Hawaii
(ALISH). The project site iz characterized by "other
important agriculture" and "prime agriculture" (Figure 9).

Approximately 69.8 acres are in prime agriculture and
10.2 acres are in other important lands. However, these

designated lands represent only a fraction of the Oahu total.
" Implementation of the proposed project will therefore, affect

only an insignificant fraction of designated lands.

Interim Statewide Land Use Guidance Policies. The

Interim Statewide Land Use Guidance Policies were estab-
lished pursuant to Chapter 205, Hawaii Revised Statutes
and are utilized by the State Land Use Commission as
criterion for their decision-making. The following discus-
ses how the proposed action complies with the policies:

a. "Land use amendments shall be approved only as
reasonably necessary to accommodate growth and
development, provided there are no significant
adverse effects upon agricultural, natural, environ-
mental, recreational, scenic, historic, or other
resources of the area."

The project is consistent with this policy.
b. "Lands to be reclassified as an urban district shall

have adequate public services and facilities or as can
be so provided at reasonable cost to the petitioner."

V-5
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The project will utilize existing services and fadcilities
and further expand these public improvements to
service the project in accordance with all govern-
mental standards and regulations. The cost of these
improvements to serve the project area will be borne

by the petitioner.

"Maximum use shall be made of existing services and
facilities, and scattered urban development shall be
avoided.™

As noted, this project will utilize existing services
and facilities. The project does not represent a
proposal for scattered urban development, since the
adjacent Keapuka and Mahinui Subdivisions are located
just north of the project site.

"Urban districts shall be contiguous to an existing
urban district or shall constitute all or part of a
self-contained urban center," }

The site is contiguous to an existing urban district
as it is within close proximity to the urban centers
of Kaneohe and Kailua town. It adjoins the Ho'oma-
luhia Park and the Pali Golf Course. It is in the
vidnity of such residential areas as Keapuka, Luluku
and Mahinui.

"Preference shall be given to amendment petitions
which will provide permanent employment, or needed
housing accessible to existing or proposed employment
centers, or assist in providing a balanced housing
supply for all economic and social groups."

The aim is "affordable housing" and if necessary
the petitioner has stated that at least ten percent of
the proposed dwelling units will be targeted to lower
income buyers and/or offered to State and County
housing agencies on a cost plus basis. In summary,
the petitioner is committed to provi'de a fair share of

needed housing to the extent practical.

Iv-7



f. "In establishing the boundaries of the districts in each
county, the Commission shall give consideration to the —
general plan of the county."

The General Plan of the City and County of Honolulu —
designates this Koolaupoko area of Oahu for urban
fringe use. Kaneohe is one of the two "urbanized®
areas of this Koolaupoko area. The petitioner's

property, located within minutes of Kaneohe town,

is feasible for the proposed development.

g. ‘"Insofar as practicable conservation lands shall not —
be reclassified as urban lands." ;

The petitioner does in fact request reclassification of —
‘ some conservation district lands to urban. The o
rationale for this request is described in the project

-9

proposal and is based partly on the topography,
location and environment of the property. The

petitioner's plan proposes substantial "open green ~
space" within the project. In this way, the project o
is consistent with conservation-oriented land planning —
\ . and development. -
h. "The Commission is encouraged to reclassify urban -
lands which are incompatible with the interim state- e
wide land use guidance policy or are not developed
in a timely manner.” T'"
This policy is not applicable to the project site -
1 which lies adjacent to an area of existing residential l_.
! subdivisions.
4. Hawaii State Plan. The Hawaii State Plan identifies the -
goals, objectives, and policies of the State of Hawail and s
serves as a guide for future development. The following -
are relevant objectives and policies of the Hawaii State —
Plan and a discussion of how the proposed action relates ;__

to them:

iv-8
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"Greater opportunities for Hawaii's people to secure
reasonable priced, safe, sanitary, livable homes located
in suitable environments that satisfactorily accommodate
the needs and desires of families and individuals.™ (Section
19; Objectives and Policies for Sociocultural Advancement-

Housing; (a) (1))
The proposed project will increase housing inventory and
will provide reasonably priced, safe, sanitary, and livable

homes.

"Increase homeownership and rental opportunities and
choices in terms of quality, location, cost, densities,

style, and size of housing." (Section 19; Objectives and
Policies for Sociocultural Advancement-Housing; (b) (3))

The development of the proposed action is sensitive to quality,

location, cost, densities, style and size.

To meet the market demand for housing, presently believed
to be the low-and moderate~income purchaéer, the petitioner
desires to market the homes within the affordable price '
market. In order to meet this demand, the petitioner con-
templates a leasehold arrangement for the land for a set
period of time, with the right to purchase clause inserted
into the lease. The intent of this arrangement is to

increase homeowners opportunities.

"Promote design and location of housing developments
taking into account the physical setting, accessibility to
public facilities and services, and other concerns of
existing -communities and surrounding areas." (Section
19; Objectives and Advancement-Housing; (b) (5))
The design for the project is based on the premise of
locating a variety of unit types on areas that are most
able to handle varying densities. Single-family detached

units will be sited on the flattest portions of the site

IvVv-9
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where only minimal grading will be necessary. These
areas generally exist along Kionaole Road at the entrance
and at the northern end where open grasslands exist in
gentle slopes. On-site areas that are narrow and possess
a more varied terrain, will be utilized for neighborhood
clusters characterized by higher density unit types, such
as duplexes and townhouses. This unique design layout
affords flexibility in siting the dwelling units, thereby
providing more open space and generating only minimal
disturbance to the natural terrain.

Proposed State Housing Plan. The proposed State
Functional Plans are the primary guide-posts for imple-
menting the Hawaii State Plan. They will further define
and particularize the State Plan's comprehensive goals,
objectives, policies and Priority Directions. Hence, while
the Hawail State Plan establishes overall directions for
Hawaii, the proposed State Housing Plan delineates specific

objectives, policies and high priority actions with respect
to the housing industry to be addressed in seeking to
achieve the ideals expressed in the Hawaii State Plan.

The following are relevant policies of the proposed State
Housing Plan and a discussion of how the proposed action

relates to them:

"Develop greater opportunities for Hawaii's people to
secure reasonably priced, safe, sanitary, livable homes
located in suitable environments that satisfactorily accom-
odate the needs and desires of families and individuals."
(Objective A)

According to the Hawaii State Plan Survey the needs and
desires of Hawail families and individuals relate to the
provision of low-and moderate-income housing. The

IvV-10
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pProposed action will satisfy such needs and desires by
providing housing which are reasonably priced, safe,
sanitary, and livable.

"Stimulate and promote feasible approaches that increase
housing choices for low-income, moderate-income and gap
group households." (Objective A, Policy 2)

The proposed project is intended to supply needed

housing to all of Oahu, with special attention given to
i

prospective purchasers from the Kaneche area.

To meet the market demand, presently believed to be the
low-and moderate-income purchaser, the petitioner desires
to market the homes within the affordable price market.

In order to meet this demand, the petitioner contemplates
a leasehold arrangement for the land for a set pericd of
time, with the right to purchase clause inserted into the
lease, The aims and goals of the petitioner are to ‘provide
affordable housing, particularly to meet the needs of the
low- and moderate- income family.

"Increase homeownership and rental opportunities and
choices in terms of quality, location, cost, densities,
style, and size of housing." (Objective A, Policy 3)

"Assist the orderly development of residential area,
sensitive to community needs and other land uses,"
(Objective B)

"Promote design and location of housing developments
taking into account the physical setting, accessibility to
public facilities and services, employment and other
concerns of existing communities and surrounding areas."
(Objective B, Policy 1)

The design for the project is based on the premise of
locating a variety of unity types on areas that are most

Iv-11



able to handle varying densities. The design layout
affords flexibility in siting, thereby, providing more

privacy, and utilization of streets and utilities.

6. State Environmental Policy, Chapter 344, Hawaii Revised

Statutes. The purpose of this chapter is to establish a
state policy which will encourage productive and enjoyable
harmony between man and his environment, promote efforts
which will prevent or eliminate damage to the environment
and biosphere and stimulate the health and welfare of man,
and enrich the understanding of the ecological systems and
natural resources important to the people of Hawaii. This

Environmental Impact Statement represents the project's

commitment in satisfying Chapter 344, HRS, since the docu-

ment discloses the impacts resulting from the project and
also provides measures and efforts which would prevent or
eliminate damage to the environment. The petitioner will
ensure compliance with the State Environmental Policy.

Federal

1976 Air Installation Compatibility Noise Zone (AICUZ). The

proposed project will be in conformance with the AICUZ for the
Kaneohe Marine Corps Air Station. According to official Navy
criteria, residential land use is clearly compatible with noise
levels of Ldn 65 dBA or less, and the project site is located
outside of the 60 dBA contour line. Though the proposed
action is in compliance with AICUZ regulations, the petitioner
will give careful attention to aircraft noise to ensure that
acceptable interior noise levels will be achieved.

Iv-12

T



SLOVdAI TV.INIWNOHIANT QI LVdIOLNY

N Rt Y Y 1y 3Oy ey ey p

— - T ey T T L . “‘f’
et e ‘



V.

d

(-

S B

1

(5 (3 22

B

{

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATIVE

MEASURES TO MINIMIZE ADVERSE IMPACTS

Introduction

The proposed Iolani Schools Project will generate both short-term
and long-term impacts, Short~term impacts, beneficial and
adverse, generally result from construction-related activities.
Consequently, these impacts are of short duration and should
not last longer than the duration of the construction. Long-term
impacts, beneficial and adverse, result from the implementation

and operation of the proposed project.

Short-Term Impacts

1. Topography. The development plan for the project is
based on the premise of locating a variety of dwelling
unit types on areas that are most able to handle varying
densities. Variables such as existing slopes and grades
were therefore, major considerations when the plan was
formulated. The plan indicates that development will be
more intense in areas characterized by minimal slopes of
20 percent or less. Therefore, it is anticipated that only
minor excavation and grading work will need to be done

to implement the proposed action.

No hard basalt rocks exist to pose problems regarding
construction of foundations, underground utilities or other
facilities.

During grading and excavation activities, the site may
become subjected to slight erosion problems. Adverse
impacts may be mitigated by complying with the City and



2.

County of Honolulu's Grading, Grubbing, and Stockpiling
Ordinance No. 3968, 1972 and the U.S. Department of
Agriculture Soil Conservation Service's Erosion and Sedi-
ment Control Guide for Hawaii, 1981. Impacts may also be

mitigated by the construction of sediment basins and earth
bérms which will collect silt generated during construction.
After the completion of the construction of improvements
and landscaping of the graded area, the sediment basins
and earth berms will be removed and the exposed area

will be landscaped with ground cover.

Air Quality. During construction, it is inevitable that a
certain amount of fugitive dust will be generated by the
site preparation activities necessary to create suitable
home sites in the project area. Assuming rates of dust
generation for this project will be similar to other apart-
ment and shopping center construction projects, a yield
of approximately 1.2 tons of dust per acre per month will

be generated {(Appendix B).

Construction equipment used on site will emit some air
pollutants in the form of engine exhausts. The largest
equipment, is generally diesel-powered. However, for
this equipment, individual carbon monoxide emission rates
are no greater than those for an average automobile, still,
nitrogen dioxide emissions can be quite high. Fortunately,
nitrogen dioxide emissions from other sources in the area
should be minimal and the overall pollutant emissions from
construction equipment should be minor compared to exist-
ing levels generated on the nearby Likelike Highway and
from the proposed Interstate Highway H-3.

Primary control of air quality impacts resulting from con-
struction, consists of wetting down loose soil areas with
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water, oil, or suitable chemicals. An effective watering
program can reduce particulate emission levels from con-
struction sites by as much as 50 percent (Appendix B).
Other control measures include good housekeeping on the
job site and pavement or landscaping of work areas as
quickly as possible. Should these control measures fail to
prevent nearby residents from being exposed to excessive
levels of suspended particulate matter, then it might also
be necessary to erect dust catching barriers between
active work areas to mitigate impacts on affected residents.

Noise Quality. During construction, there is likely to be

noise generated from excavation, foundation, erection of
structures, and finishing activity. However, adverse noise
impacts resulting from the proposed project are expected to
be rather limited. Subsequently, few special noise mitiga-
tion measures appear necessary. However, four methods
for minimizing noise may be undertaken during construction.
These include the: placing of mufflers on construction
machinery, equipment, etc.; instructing of workers to avoid
unnecessary "gunning" of construction equipment and to
turn off equipment when not in use; creating of earth
berms which would absorb some of the noise; and limiting
construction activity during daylight hours, between

8:00 a.m. to 5:00 p.m. In addition, construction activities
must comply with the provisions of Title II, Administrative
Rules, Chapter 43, Community Noise Control for Oahu.
Equipment noise must be attenuated to meet allowable noise
levels defined in the regulations, based on zoning districts,
A noise permit for the proposed project will be required
from the Noise and Radiation Branch of the Department of
Health. The contractor will ensure that all construction
equipment is in proper condition, will attempt to enforce
the methods mentioned, and will comply with required State
and Occupational Safety and Health Administration (OSHA)
Standards.



Traffic noise from heavy vehicles traveling to and from
the construction site must be minimized in residential areas
and must comply with the provisions of Title II, Admi-
nistrative Rules, Chapter 42, Vehicular Noise Control for
Oahu.

Water Quality. During comstruction, impacts to surface

and groundwater are anticipated to be minimal, since
the soils found at the project site possess limited erosive

characteristics.

The impact of construction activities on water quality can
be further minimized by adhering to control measures,
particularly those specified in the City and County of
Honolulu's Grading, Grubbing, and Stockpiling Ordinance
No. 3968, 1972; the State Department of Health's Water
Quality Standards, Chapter 37-A, Public Health Regula~-
tions, 1968; and the USDA Soil Conservation Service's
Erosion and Sediment Control Guide for Hawaii, 1981.

Flora. Due to the varied history of past land use within

the project site, the vegetation consists largely of intro-
duced species with scattered native species. However,
despite the abundance of vegetation types, no rare or
endangered plants can be found in the project site,
thereby, eliminating the project's overall impact on Oahu's
inventory of threatened plants.

Construction of the proposed project will eliminate the
land currently under banana cultivation. Some adverse
economic impact then, may arise which will affect agri-
culture consumption within the State. Adverse economic
impacts stemming from the reduction of lands currently
under banana cultivation can be mitigated by increasing
banana production elsewhere. Mokihana Farm Enterprises,

-t
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a farming company, is currently planning to plant 500
acres of apple bananas on Kauai. Plans call for the
planting of up to 200 acres in 1982 and the remainder in
the following two years. If the plans are carried to com-
pletion, the total state acreage in bananas (all varieties)

and market supply will double.

The immediate impact of the new plantings will be twofold.
Import of bananas into the State will decline or cease, and
the price of apple bananas will fall' to the price Cavendish
and imported varieties currently receive. This directly
implies that existing plantings of apple bananas will become
less valuable and that the impact of removing existing plant-
ings from production, on the State, will decline proportio=
nally. Appendix G, entitled The Agricultural Significance
of the Lands in Kamooalii, Kapalai, and Luluku Areas of
Kaneohe, prepared by Evaluation Research Consulta’nts.

examined the impacts on agriculture resulting from the

proposed project.

Fauna. No endangered birds, mammals, amphibians, or
reptiles were found at the project site. Moreover, the
species observed were considered pests or potential pests
to the existing agricultural practices and will continue to
be to the proposed action. Impacts therefore, can not be

considered significant.

Grading and grubbing activities will undoubtedly force
the wildlife to relocate to adjacent areas. However, in
some instances, they will return to the project site for
food and shelter, thereby, further minimizing any adverse

impacts to them.

Traffic. The project site is characterized by an abun-

dance of open space and landscaping and only limited
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adjacent urbanization. The impacts resulting from
increased traffic due to construction activities shall,
therefore, be minimal, since only a limited urbanized
area will be affected.

Standard traffic control precautions will be included in the
construction specifications to ensure safe movement of

traffic during construction activities.

Archaeological Sites. Significant archaeological sites are
situated adjacent to and within the project area. The
petitioner will ensure that no harm come to these sites.

It is recommended that archaeological surveys be conducted
in all portions of the project site before any construction
begins. No construction will take place until all adverse

impacts on archaeclogical sites have been mitigated.

If any unknown sites are encountered during construction,
work will be halted and the State Historic Preservation
Officer will be notified.

Economical. Construction of the proposed project will
require land clearing, installation of utilities and roadways,
and development of residential structures. Subsequently,
there will be an infusion of cash into the local-economy
resulting from increased tax revenue accrued from the

sale of supplies. The project will also increase the num-

ber of construction-related employment opportunities.

Long=Term Impacts

1-

Environmental Characteristics

a. Air Quality. Long-term impacts resulting from the
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completion of the proposed project and subsequent
occupation will include the increased level of carbon
monoxide, hydrocarbons, and nitrogen oxides into

the air, since the project will serve as an origin for
residential use. However, recent Federal mandates
have been written to decrease such emissions origi-
nating from vehicles. The major control measure
designed to reduce vehicular lead emissions is a
Federal law requiring the use of unleaded gasoline in
most new automobiles. As older cars are gradually
removed from the vehicle fleet, lead emissions should
decrease substantially. Federal control regulations
also call for increased efficiency in removing carbon
monoxide from vehicle exhausts. By the year 2000,
carbon monoxide emissions from the vehicle fleet then
operating should be about half the levels now emitted.
Decreases in hydrocarbon and nitrogen oxide emissions
have been mandated as well by Federal laws.

With increasing pressure to achieve greater fuel
economy and to aid economically-troubled auto
makers, there will be a continuing tendency on the
part of the U.5. Congress to relax or even eliminate
some existing air pollutant emission goals. It is thus
difficult to forecast future vehicular emission rates
with any degree of certainty. It seems logical, how-
ever, to conciude that if each year's supply of new
vehicles burn less fuel to travel the same distance,
then fleet emission rates should also decrease each
year as older, less efficient vehicles are removed

from the roadways.

The proposed Interstate Highway H-3 will be routed
makai of the project area. The impact of this highway



in terms of expected worst case carbon monoxide
concentration should then be discussed. Traffic
volumes for peak hour conditions in the year 2000, at
the project area, are estimated to be 10,891 in the
peak direction and 3,556 in the off-peak direction
(U.S. Department of Transportation and State of
Hawaii Department of Transportation, 1982). For the
purposes of analysis, these volumes can be combined
with projected 1992 vehicular emissions rates to pro-

duce figures relating to worst case peak hour emissions,

assuming vehicular speeds of 35 mph in unimpeded
flow. Based on this analysis, the peak one-hour
carbon monoxide concentration computed for 1992, will
be 8 mg/ m> and the peak eight-hour carbon monoxide

concentraticn computed for 1992 will be 4.8 mg/m3

These levels are within acceptable State and Federal
Air Quality Standards.

In summary, once completed, the proposed project

is expected to have minimal impact on the air quality
of the surrounding region. The only potential long~
term indirect air pollution contribution likely to be
made by this project will be increased exhaust
emissions from the traffic attracted to the project.
However, except for periods of exceptional traffic
congestion, these vehicular emissions in and around
the project area are expected to be well within allow-
able air quality standards and no special mitigative
measures seem necessary. It is worth noting, how-
ever, that landscaping of sufficient density to serve
as windbreaks, can act as filters to screen éome
particles and carbon monoxide from the air. Early
establishment of landscaping of this nature can,
therefore, help to mitigate the potential impact of
airborne contaminants in the project area.

[



The Pali Golf Course is sprayed with insecticide and
herbicide a minimum of one day per month. There-
fore, there may be concern regarding its impact on
the residents of the proposed project. The State
Department of Health controls all chemical spraying
and subsequently, residents should remain unaffected.
The proposed project will comply with all applicable
DOH regulations governing air pollution control.

Noise Quality. The State Department of Health does

not have regulations which cover the impacts of

vehicular noise impacts on adjacent residential
sectors. The regulations that are of record, deal
with vehicle noise as a problem of the vehicle itself
and not from an impact to specific sectors such as

residential, commercial, etc.

After completion of the project, the impact of noise
levels are not expected to be significant, since
increased noise levels will be generated only during
peak hour traffic flows.

The inclusion of the State's H-3 Highway alignment
on an adjacent corridor parallel to the proposed
project, creates potential problems to the project in
terms of highway noise impacts. A review of the EIS
prepared for the H~3 route dated June 3, 1982 and
titled FINAL SECOND SUPPLEMENT TO THE INTER
STATE ROUTE H-3 ENVIRONMENTAL IMPACT 4 (f)
STATEMENT (1982), Report Number FHWA-HI-EIS-
82-01-D (S) INTERSTATE ROUTE H-3 HALAWA TO
HALEKOU INTERCHANGE provided the following
extracted data: Civil No. 72-3606 AFFIDAVIT OF
MARTIN RUBIN, In The United States District Court

V-9
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For The District Of Hawaii, in summary, stated "that
a noise contour study has been conducted for the
project and included an examination of the subject
property that abuts the Ho'omaluhia area. The align-
ment along this section of the project traverses very
irregﬁlar terrain. Due to this terrain, the roadway
is located at a higher elevation than the terrain of
Ho'omaluhia Park. This has the effect of attenuating
noise levels emitted from vehicles on H=3, Thus the
I".‘1.0+7f.)dBA contour remains relatively close to the H-3
right-of-way, and at the maximum extends approxi-
mately 100 feet beyond the right-of-way." Table 9
defines the various dBA levels. The H-3 Highway
should therefore, not adversely impact the proposed
project, since noise generated will be within Exterior

FHWA Standard.

The compatability of the highway corridor alignment
and adjacent residential sectors are subject to review
by the Department of Health however, and they will
comment on the potential impacts and recommended
mitigative measures based on their understanding of

the potential impacts.

The proposed project will be in conformance with the
AICUZ for the Kaneohe Marine Corps Air Station.

Water Quality. The proposed project will increase

the amount of stormwater runoff, since the proposed
grading and ultimate development will create imper-
vious surfaces that will reduce soil absorption activity.
Appendix H, entitled "Environmental Aspects of Storm-
water Runoff," prepared by Dr. Gordon L. Dugan,
states that the development should increase the nitro-
gen and phosphorus output, while the suspended solids

V-10



TABLE 9

TYPICAL FLUCTUATING NOISE LEVELS

peal10 NOISES
120 Loud Band
110
100
90
Noisy Urban Daytime
80 Shouting at 3 feet
70 Exterior FHWA Standard
Normal Speech at 3 feet
60 Quiet Urban Daytime
Interior FHWA Standard
50 Quiet Urban Nightime
40
Quiet Rural Nightime
30
20
10
0

Source: U.S. and State Department of Transportation, 1982.
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should increase for the low frequency/duration storms
and then decrease somewhat for the higher frequency/
duration storms. Dugan states that the constituent
loads should not be considered as absolute, but rather
as trends. There will also be potential changes in the
output of biocides and heavy metals. However, impacts
to the adjacent streams are anticipated to be minimal
because biocides currently in use that may potentially
adversely affect water quality tend to breakdown more
readily in comparison to the more lasting types of a
few years ago. Lead concentrations originating from
automobiles should be steadily decreasing, since new
automobiles have been designed to only utilize unleaded
gasoline, which would reduce the output of lead into
the environment. Therefore, though the amount of
runoff would increase, adverse impacts resulting from
jncreased constituents should not be significant.

To minimize increased runoff and siltation of Kaneohe
Dam, the exposed areas not paved or used for build-
ing construction will be landscaped with ground cover.
Most development areas are sited on the more level
portions of the site and the flatter ridges. These
conditions will minimize the amount of runoff.
Furthermore, grading work will be performed in
increments of 15 acres or less, and the existing
vegetation surrounding the site will be retained.
Besides grassing of the exposed areas immediately after
grading, other erosion control measures shall include
the construction of temporary earth berms, sediment
basins and underground drain pipes with risers and
filter blankets.

The proposed project consists of the development of
201.4 acres, with approximately two-thirds being over

v-12
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soils classified by the U.S. Soil Conservation Service
(SCS) as "B," while the remaining one-third being

classified as "C."

The soils of the United States have been classified by
SCS into four designations (A,B,C, and D) in terms
of surface runoff/infiltration potential, with "A" having
the highest infiltration rate and "D" the lowest. Due
to the underlying geological formations, the proposed
developed project area is considered to be situated
over a groundwater recharge area. Developments

over a recharge area will, in most situations, unless
provisions have been made otherwise, result in a
decrease in groundwater recharge potential directly

under the developed area.

Under natural and modified surface conditions, it is
difficult to accurately estimate the quantity of surface
applied water that is reaching the usable groundwater
reservoir. The actual amount of groundwater recharge
is basically a function of the local hydrologic cycle,
which involves the interrelationships of precipitation,
evaporation, runoff, and infiltration. The greater the
intensity and/or quantity of precipitation (essentially
rainfall on Oahu), the greater will be one or more of
the other three hydrologic factors. The more intense
and/or the longer the duration of the storm, the greater
is the percentage of runoff in comparison to the
in.filtration.

All four interrelated hydrologic factors have literally
thousands of combinations which alter their percentage
quantities, based on rainfall. For example, infiltration
is dependent on not only the intensity and/or amount
of rainfall, but also on the soil type, anticedent soil
moisture content, underlying geologic features, slopes,
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and vegetation cover, just to mention a few, On a
very simplistic basis, evaporation from a free water
surface is primarily dependent on temperature, wind,
and humidity. However, when vegetation is involved,
a portion of the infiltrated water is taken up by the
vegetative root system and evaporated from the plants
surface. Vegetative evaporation is known as transpi=-
ration, but due to the mere impossibility of segregating
evaporation from transpiration when vegetative surfaces
are involved, the catch-all term evapo/transpiration is
usually employed. On Oahu, studies have shown that
evaporation rates approach or equal the rates from the
standard class A U.S. Weather Bureau Evaporation Pan.

For comparative purposes, long-term recharge rates
could be considered to be the difference between the
annual rainfall and the evapo/transpiration rate
(Evaporation pan percentage), less the resulting
runoff. Low-intensity, short-duration rainfall on
relatively dry soil would probably not produce any
runoff or infiltration. Thus, for infiltration and/or
runoff to occur, sufficient rainfall would have to be
applied for the given set of conditions. The proposed
project site is situated in an area that receives an
average annual rainfall of approximately 85 inches.
Published up-to-date pan evaporation rates for the
region are not readily available, but comparison with
the closest sites indicate that the rates should be at
least 45 inches annually. Thus, the potential water
for runoff and infiltration would be approximately 40
inches. However, it is not anticipated that all of
this potential water would be lost since: (1) During
dry weather conditions, the residents of the develop-
ment would be expected to water their lawns, shrub-
bery etc., which could lead to additional infiltration;
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2.

(2) A sizeable portion of the water running off the
areas of impervious surfaces within the development
would flow onto adjacent pervious surfaces, such as

lawns, gardens, etc., which should enhance infiltration
over this area; (3) The runoff generated from the

project flows into the newly constructed Kaneohe Flood
Control Resevoir, behind a 76 ft. dam which maintains

a permanent surface area of 26-acres and up to 152 acres

under maximum reservoir conditions. Thus, additional
infiltration should result unless the bottom surface is
completely sealed; and (4) Over 70% of the water in
the streams draining the Ko'olaupoko District, in which
the project is located, originates from groundwater

sources.

Biological Characteristics

A

Flora. Some of the endemic plant species (Rhus

sandwicensis Gray) occuring within the project

site may be replaced by exotic flora following

construction.

The proposed project will require landscaping in
accordance with the Comprehensive Zoning Code
(CZC). The relevant C2ZC requirements call for
landscaping to minimize potential adverse influences
on property in the same or neighborhood zoning
districts (City and County of Honolulu, 1978). The
net result should be one of replacing exotic flora
species with other exotic vegetation.

Fauna. No threatened or endangered species of

birds or mammals were sited at the project site or

adjacent
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areas. Therefore, the proposed action will pose no
significant adverse impacts to fauna species at the site.

The birds and aquatic fauna populating adjacent streams

3.

and the Kaneohe Flood Control Ponding Basin in Ho'o-
maluhia Park should not be adversely impacted due to
increased storm runoff and sediment load originating
from the proposed project. The type of runoff that
will be directed into the basin will be similar to other
residential runoff, currently being discharged, parti-
cularly from adjacent subdivisions. Secondly, the
potential of increased sediment load would occur only
during significant storms. It is anticipated that upon
completion of the storm, the sediment loads of the
streams and pond would return to its natural state.
The fauna species will also remain unaffected by the
project's generation of noise and air emissions,

During construction, avifauna and mammals in
the immediate vicinity of the project site may
relocate into adjacent areas. However, upon
completion of construction, the fauna may adapt
to the p'roposed action and return to the site
for food and shelter.

Flood Hazards

17}

1=

The U.S. Army Corps of Engineers, after the 1969 floods,
implemented and completed the Kaneohe Flood Control Project,
which created a rentention dam and a reservoir at the head-
waters on the Kamooalii tributary of Kaneohe Stream and
channel improvements to the stream outlet at Kaneche Bay,
to provide flood protection for the highly urbanized areas in
the Kaneohe region.
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ArmaeMcﬂ Sites

The existence of on-site archaeological sites would have

been uncovered during the construction stage of the pro=-

posed action. Therefore, all necessary measures to

minimize impacts on the sites would have been considered
and undertaken at that time, Subsequently, there will be

no adverse impacts on potential on-site archaeological sites
during the operation of the Iolani Schools project.

Traffic

de

Traffic Generation. Appendix F, entitled "Access

Study for the Proposed Kamooalii Development”, pre-
pared by Community Planning, Inc., analyzed the

traffic volume for Kamehameha Highway between Halekou

Road and Likelike Highway and Kaneohe Bay Drive,
and Kamehameha Highway between Kionaole Road and
Castle Junction to determine the impact the traffic
generated from the proposed project will have upon
Kamehameha Highway. It is assumed that traffic
originating from the development of 611 units will use
Kionaole Road as the major access to Kamehameha
Highway. The total existing average daily traffic
volume on Kamehameha Highway between Kionaocle
Road and the Kaneohe Bay Drive-Likelike Highway
intersection is 24,660 vehicles. The design capacity
of Kamehameha Highway, a 4~lane divided highway,
for the section between Kionaole Road and the Kane-
ohe Bay Drive and Likelike Highway intersection is
38,400 vehicles per day (VPD). Based on a daily
generation rate of 6.3 external trips per unit, the
proposed project will generate some 3,855 daily
vehicle trips from the site. Kamehameha Highway
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between Kionaole Road and Kaneohe Bay Drive-
Likelike Highway can accommodate traffic for the
planned 611 units and still have capacity for an addi-
tional 9,885 vehicles per day.

In addition, it is reasonable to assume that the
traffic generated by the project destined to Honolulu
will use Kamehameha Highway south of Kionaole Road
and Pali Highway at Castle Junction. The total daily
volume of traffic on Kamehameha Highway between
Kionaole Road and Castle Junction at Pali and Kalani-
anaole Highways is 21,370 VPD. Again assuming

that the total 611 units from the proposed project will
use Kamehameha Highway south of Kionaole Road to
Castle Junction and generate 3,855 VPD, it is conclu-
ded that Kamehameha Highway will accommodate the
traffic generated from the development and still have
an additional average capacity of 11,530 vehicles,
based on an existing design capacity of 38,400 VPD.

The preferable route to service traffic from the pro-
ject destined to Honolulu and/or Kailua is from
Kionaole Road to Castle Junction and onto Pali or

Kalanianaole Highway. Home-bound traffic will probably

use Likelike Highway and Kaneohe Bay Drive. The
above findings are substantiated by the fact that
presently there is no medial opening at Kionaole Road
and Kamehameha Highway and the grade separation is
adverse to accommodate traffic movement across the
median of the divided highway. However, with the
construction of the Halekou Interchange on H-3 as
planned by the State Depariment of Transportation,
Highways Division, there will be a medial opening

connecting Kionaole Service Road Extension and
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Kamehameha Highway at Kahiko Street and permit
traffic movement to flow in either direction on Kame-
hameha Highway.

Existing traffic volume on Kionaole Road is minimal.

The design capacity for a portion of the 2-lane Kionaole
Road as it approaches the Halekou Interchange is
estimated to be 7,200 VPD. Kionaole Road is an existing
two-lane City and County Road. Prior to the construc-
tion of the Pali Highway and Kamehameha Highway
fronting Pali Golf Course, Kionaole Road was one of

the major roads connecting Windward Oahu to Honolulu.
Kionacle Road is presently used by maintenance vehicles
of the Pali Golf Course. Therefore, the existing road
structure can accommodate the anticipated traffic loads
to be generated during and after construction of the
project site.

Traffic analysis indicate that Kionaole Road and
Kamehameha Highway possess adequate design capa=~
city to accommodate the proposed project. It is
therefore, doubtful that potential motorists will be

.utilizing Auloa Road to get from the project site to

Pali Highway.

The relocation of the Kionaole Road and Kamehameha
Highway junction to Kahiko Street is currently pro-
posed as part of the Halekou Interchange improvements
on H-3, Therefore, the design of this intersection
will ensure that traffic on Kamehameha Highway will be
clearly visible at a safe distance to drivers exiting
Kionaole Road. Traffic signals will also be installed,
if required or necessary. Figure 10 presents the
Kionaole Road Alignment.
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Mass Transportation. Existing city bus and transit

services that are provided on Kamehameha and Like-
like Highways will also assist to minimize projected
traffic volumes. It is anticipated that the existing
bus routes may be extended to include the proposed
development as the need arises. With adequate bus
service provided for the proposed project, it is
estimated that vehicles traveling to and from the pro-
ject will be reduced by 10 or 15 percent, thereby
minimizing traffic volumes and subsequent adverse
impacts on the Likelike and Kamehameha Highways.

The project area is presently served by one (1) bus
route, Route 52, Honolulu-Wahiawa-Kaneohe. Average
headway is approximately 30 minutes during peak and
off-peak periods with service available on Saturdays °
and Sundays. Route 52 provides around-the-island
coverage. Buses from Honolulu proceed along Kame-
hameha Highway and serve Aiea, Pearl City, Mililani,
Wahiawa, the North Shore, Kahaluu and Kaneohe and
return to Honolulu via the Pali Highway, Serwvice is
also provided in the .opposite direction. The travel
time by public transportation from Honolulu (Ala
Moana Center) to the project site is approximately

one (1) hour.

Interstate Highway H-3. The H-3 Highway alignment
traverses the makai side of the project site adjacent
to Ho'omaluhia Park. The proposed action will provide
31.4 acres of the total 201.4 acres for the highway's
right-of-way and should not impede ultimate construc-

tion of the highway.

The current status of the highway is as follows: On
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November 12, 1982, the Federal Highway Administra-
tion granted the State approval to complete the design
and construction of the H-3. This action allowed the
State to commence survey work for land appraisal.
Expected completion of acquisition would be by mid-1983.
Presently, construction of the Halekou Interchange has
begun. Following the anticipated completion in early
1984, construction of the H-3 Highway section situated
between Ho'omaluhia Park and the Iolani School Project

is expected to commence.

6. Public Utilities and Improvements

de

Drainage System. It was estimated that storm runoff

for the l-year/l-hour frequency/duration storm event
for post-development conditions is over 7 time greater
than for pre-development conditions (Appendix H).
However, as the storm duration and recurrence interval
increases, the difference reduces to 1.6:1 for the
100-year/24~hour storm event. The primary reason for
the diminishing differences in runoff volume for pre-and
post- development conditions is that soil permeability
decreases as storm magnitude increases. With low
intensity and short duration storm events, the existing
land use allows significant percolation to occur (especi-
ally since over 70% of the project soils are rated
well-drained), and relatively little runoff is generated.
However, as the storm intensity and duration increases,
the ability of the soil to accept water decreases and
greater runoff occurs, and the soil becomes more
impermeable. Multi-storm events that tend to saturate
the soil also decrease the percolation rate and thus,

increase the amount of runoff.
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As would be expected, the greatest calculated incre-
mental storm runoff volume, 91.9 acre-ft., resulted
from the 100-year/24-hour storm event, while the
least incremental increase (28,6 acre-ft.) occured
with the l-year/l-hour event (Appendix H). The
volume of the maximum event would be less than 3
percent of the maximum capacity of the Kaneohe
Flood Control Ponding Basin.

Storm drainage runoff from the proposed project will

be collected by catch basins located within the
roadways, conveyed by underground pipe system, and
discharged into existing streams and the ponding basin.

The project will increase government expenditures
resulting from ircreased operation and municipal
maintenanice. However, operation and maintenance
should not be significantly increased since the
Interstate Highway H~3 will act as a permanent barrier
between Kaneohe Dam and the proposed development.
Since most of the improvements are proposed on the
top of ridges, it is anticipated that the increase of
silt deposits to Kaneohe Dam will be minimized by
retaining the surrounding vegetation and the imple~
mentation of erosion control measures. Further, all
costs will be offset by increased tax revenues
resulting from development of the project.

All drainage improvements will be designed and
constructed in conformance with the Drainage Standards
of the City and County of Honolulu, and the applicable
provisions of the Water Pollution Control Regulations,
and Water Quality Standards, Department of Health.
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Potable Water System. Based on a total development

of 611 units, demand for water will be approximately
305,500 gallons per day. However, since construction
of the residential units will be completed incrementally,
demand for water facilities will be on a phased schedule.
An anticipated schedule may include 2 years for off-site
improvements and 6 years for on-site improvements.
This phasing will reduce impact on existing facilities,
since the total demand for water will correspond with
the schedule and not need to be accomodated at one
time.

The City and County of Honolulu Board of Water
Supply (BWS) has master planned well sites to be
located within the vicinity of the proposed develop=-
ment (Figure ilj. Therefore, the project may be
provided with required water for domestic and for
protection use, including well sources, storage,
required pumps, pump station, transmission main, and
a 0.5 million gallon reservoir.

In regards to the project impacts to the existing and
proposed BWS wells, the proposed action will include
an underground sewage system, which will minimize
contamination of the ground-water basin. No improve-
ments are proposed at the existing BWS well sites.
The petitioner will coordinate this development with

future well sites.

The BWS will not make advance water commitment for
the project and will determine the availability of water
when construction plans for the water service connec~-
tions are submitted for BWS approval.
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Co

Sewerage System. The anticipated sewage to be gene-

rated by the total project is estimated to be 244,400
gallons per day. However, like discussions regarding
water resource demands, sewerage demands will
correspond to a phasing schedule and will not need to

be accomodated at one time.

Measures to accomodate the increased sewage flows are

currently being assessed.

Development of the property may require an upstream
extension of the existing interceptor sewer main along
Kamooalii Stream.

The City and County of Honolulu Department of Public
Works has indicated that the Kaneohe Sewage Treatment
Plant (STP) is nearing its installed capacity of 4.5 mgd
(4.35 mgd in 81-82 FY) and will not be able to accomo-
date flows from the proposed development. A one-plant
or two-plant sewer system is presently being considered
for the Kaneohe-Kailua sewerage district under a study
expected to be completed in mid 1983. If a one-plant
system is adopted, Kaneohe sewage will be treated at
the Kailua STP in expanded facilities. If the two-plant
system is retained, the capacity of the Kaneohe plant
will be expanded. Construction at either the Kaneche
and/or Kailua plant is tentatively scheduled to begin in
Fiscal 1984-85. Construction can take at least two years
to complete. If the existing facilities can not accomodate
the proposed project, improvements will be made. to
increase capacity by the developer at his own expense.

There will, therefore, be adequate and available sani-

tary sewer services to accomodate the projected
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estimated average flow from the total development.

Solid Waste Collection and Disposal. The City's

Division of Refuse Collection and Disposal has indica-
ted that approximately 4.0 pounds of solid waste per
person per day is generated on Oahu. The proposed
Project will increase existing population by 1,800 resi-
dents. Therefore, an estimated increase of 7,200
pounds or 3.6 tons of refuse per day will be generated,
Disposal of refuse may be at the Kapaa or Kalaheo
Landfills.

Telephone and Electrical System. There are existing

Hawaiian Telephone Co. and Hawaiian Electric Co.
(HECO) facilities available in the area. The proposed
electrical services will be obtained by extension of the
distribution system from the Ko'olau Substation,

All high voitage transmission lnes and proposed
realignments will be identified and coordinated with
HECO prior to any onsite work. This action will
eliminate any adverse impact the transmission lines
may have on the proposed project.

Depending on the future course of the proposed Hawaii
Deep Water Cable project and subsequent development
of Aniani Substation, at least two more 138 kv lines
may be required between Ko'olau Substation and Aniani
Substation, and one additional 138 kv line may be
required between Ko'olau Substation and Halawa Sub~
station. These requirements may affect the need for
future 138 kv and 46 kv easements in the vicinity of
Ko'olau Substation.
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Public Services and Facilities

Qe

b.

Ce

d.
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Police Protection. Based on the present Oahu ratic

of police employees per pcrson, some additional police
employees are needed to servite the project site.

Fire Protection. No additional fire stations or person-

nel will be required for this project.

Emergency Medical Services. Minimal impact on medical

gservices and facilities is foreseen.

Recreational Facilities. The project's residents will be

welcomed to fully utilize the regional recreational
opportunities located adjacent to the project site.

The impact on the use of existing park and recreational
facilities will be alleviated by inclusion of private park

gites within the project in compliance with the City and
County Park Dedication Ordinance No. 4621.

Public Education Facilities. The Department of Educa-
tion, in their letter of April 4, 1983, calculated the
expected student enrollment due to the proposed project.
Table 10 presents the results of these calculations.

The department states "the secondary schools have
sufficient capacity to accommodate the projected enroll-
ment increase. As the development area abuts the
service area assigned to Kaneche and Kapunahala
Elementary schools, the Windward District will be

assigning the appropriate portions of the development
to these two schools. The combined capacities of these
two schools can accommodate the projected enrollment

increase”.
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TABLE 10
EXPECTED STUDENT ENROLLMENT

SCHOOL GRADE APPROXIMATE ENROLLMENT

Kaneohe/Kapunahala Elementary K-6 90 - 150 students :
King Intermer;iate - 7-8 25 - 50 students [
Castle High 9-12 40 - 70 students ‘

e ety ma e m | s 2} e r

Source: Department of Education, 1983

V-29

e A T e e s 8 Y B e bt o A ———t T = )



9.

Aesthetic and Scenic Views

Mauka and makai views will not be significantly altered, since
no multi-family high-rise structures are being considered.
The residential subdivision is consistent with the adjacent
Keapuka subdivision and other residential areas to the

north. The view plane corridor from the Pali Lookout
encompasses a vast area stretching beyond the proposed

project site.

Socio=Economical

The proposed project will supply housing to low-and mode-
rate-income residents. However, to accomplish this, 5 acres
currently in banana production will be lost. It is anticipated
that the affected acreage in banana production could be offset
by making available an equal amount of land in the v;'icinity of
the project site. The two farmers residing on the site would
be allowed to relocate into this area. Relocation costs would
be the responsibility of the farmers. It is anticipated that
lease rents would remain comparable with those at the time

of relocation.

The results of the reduction in acreage would be an
approximate loss of $7000 worth of agricultural output and
the loss of one job. After taking into account the multi-
pliers, the total loss to the State would be approximately
$9,000 in total output and 1.5 jobs (Evaluation Research
Consultants, 1983).
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VI.

ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH
CANNOT BE AVOIDED AND MITIGATION MEASURES PROPOSED
TO MINIMIZE IMPACT

Introduction

The following are adverse environmental effects (both short-

and long- term) which cannot be avoided and methods for

mitigating them.

Short~-Term

1.

24

3.

Noise Quality. Short-term noise originating from con-

struction activity can be mitigated by limiting construction
activities to regular work hours. Other noise reduction
measures include installing mufflers on all construction
equipment and trucks and discouraging the "gunning" of
trucks and construction equipment. There are specific
State, County, and OSHA Standards and Codes which
must be complied with. Compliance with these standards
will effectively reduce noise levels during construction,

and will be included in the construction specifications.

Air Quality. There are several methods for reducing
fugitive dust during construction. The most popular
method is to frequently "water down" the disturbed

area with water or oil. Other methods include good
housekeeping and working only small areas at any one
time. The proposed project will also regard construction
specifications and the State Department of Health, Rules
and Regulations, which stipulate control measures.

Traffic. Construction activities will partially affect the
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normal flow on Kamehameha Highway. Standard pre-
cautions will be written into the construction specifications
to ensure for safe movement of traffic during construction

activities.

4, Archaeological Sites. Significant archaeological sites are
situated adjacent to and within the project area., The
petitioner has committed themselves into ensuring that

no harm come to these sites. It is recommended that
intensive archaeological surveys be conducted in all por-
tions of the project site before any construction begins.
No construction will take place until all adverse impacts

on archaeological sites have been mitigated.

If any unknown sites are encountered during construction,
work will be halted and the State Historic Preserwvation

Officer will be notified.

Long-Term

1. Traffic. Traffic will increase because of the number of
vehicles going to and from the proposed project. How-
ever, analysis indicate that the present and future
highway system will adequately accommodate the traffic

to be created.

2. Air Quality. Increased carbon monoxide from motor
vehicles will be decreasing over the next several years
due to Federal laws which will require automobile manu-
facturers to reduce air emissions from new automobiles.
As the vehicular fleet replaces the cars on the road, the
newer automobiles will contribute less to the air pollution.
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VII. ALTERNATIVES TO THE PROPOSED ACTION

A,

Introduction

This section will discuss alternatives to the proposed action

which have been considered.

No Action. The no-action alternative would be to retain the
site in its present vacant and undeveloped condition. The
impact of this alternative would be that the project site remain
as is and would likely be subject to severe erosion during
heavy rainfall. Eventually, the weeds and grasses currently
on the project site would become exceedingly dense and
encroach into adjacent properties and public ways. In addi-
tion, the retention of the project site in its present state
would eliminate the future income, annual real property and
excise tax collections anticipated with the development.
Finally, the no-action alternative would not obtain the objec-

tives of the proposed action.

Agricultural Use. The agricultural potential of the project
site can be judged in terms of its present use, physical
characteristics, climate, and location. The State of Hawaii
Department of Agriculture has designated the majority of the
site as having physical characteristics and climatic features
that qualify as being either "prime agricultural”, "other impor-
tant" or "unique" lands. Evaluation Research Consultants, in
their report entitled, "The Agricultural Significance of the
Lands in the Kamooalii, Kapalai, and Luluku Areas of Kaneche
concluded that the lack of available irrigation water, soil type,

climate, and topography make bananas, the most profitable crop
for cultivation at the project site. The proposed action will
reduce, somewhat, the amount of land currently under banana
cultivation and with cultivation potential. Some adverse economic
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impact then, may arise, which will affect agriculture consump-~
tion within the State. However, adverse economic impacts
stemming from the reduction of lands currently under banana
cultivation can be mitigated by increasing banana production
elsewhere. Mokihana Farm Enterprises, a farming company, is
currently planning to plant 500 acres of apple bananas on Kauai.
Plans call for the planting of up to 200 acres in 1982 and the
remainder in the following two years, If the plans are carried
to completion, the total state acreage in bananas {all varieties)
and market supply will double.

The immediate impact of these new plantings will be twofold.
Imports of bananas into the State will decline or cease, and
the price of apple bananas will fall to the price Cavendish
and imported varieties currently receive. This directly
implies that existing plantings of apple bananas will become
less valuable and that the lmpact of removing existing plant-
ings from production, on the State, will decline proportionally.
Subsequently, the potential of the project site for agriculture
cultivation is greatly reduced.

Postponement of Development. Postponing development will
postpone effects that may be expected with the implementation

of the proposed action.

This alternative is essentially no-action and would not obtain
the objectives of the proposed action.

VII-2

(3

(1



ALINILONAOHd IWHIL-DNOT 40
INJNZONYHNT FHL ANV LNTIWNOHIANS
SNVIN 40 S3SN INHAL-LHOHS

Vil



i

. L[

(-

L]

L)

VIII.

THE RELATIONSHIP BETWEEN LOCAL SHORT~-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND ENHANCE-
MENT OF LONG~-TERM PRODUCTIVITY

The proposed action will result in short~term impacts, such as
increase in noise and fugitive dust; diversion of traffic; and

disruption of normal access routes.,

The long-term productivity of this project is considered to offset
these adverse impacts as the proposed action will result in the
provision of low~ and moderate- income housing which will benefit
Kaneohe and Oahu residents. The appearance of the project site
will be altered from its present undeveloped appearance to that of
a residential community, complete with infrastructure, parks, open

space, roadways, and landscaping.
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IX. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF
RESOURCES

It is anticipated that the construction of the proposed project will
commit the necessary construction materials and human resources
(in the form of planning, designing, engineering, construction
labor, landscaping, and personnel for the restaurants and sales
management, services, and maintenance functions). Some of the
construction materials could be reused if and when the project is
demolished. However, at the present time and due to the state of
our economy, it is felt that the reuse of much of these materials is
not practical. Labor expended for this development is not retriev~
able. However, labor will be compensated during the various

stages of the project by the petitioner.

The project development will result in a commitment of land for a
long~term period. Once developed, it is unlikely .that the land will
be reverted to a lower use in the long-term future. Commitments
of land for these purposes will also forclose the future land use
options of the land, such as recreational use and agricultural use.
However, it should be noted that even if the proposed project did '
not occur, the high cost of the land would likely foreclose these

less intense land uses.
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AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERA-
TIONS OF GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET
THE ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED
ACTION

The height, setbacks, and use will be determined by zoning restric-
tions. Regulatory requirements (such as fire protection devices and
equipment, building design and structural support, access to the
highway, and internal access) are set forth in various standards,
regulations, and codes. Subsequently, the petitioner must adhere
to these requirements. It is felt that compliance of mitigation
measures set by government are inherent in the present project
plan.
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XI. LIST OF NECESSARY CONSTRUCTION-RELATED APPROVALS

A. State of Hawaii

i,

2.

B. City

Department of Health: Noise Permit, Construction Plan
Approval.

Department of Transportation: Approval of ingress and

egress points.

and County of Honolulu

1.

2.

4.

5.

6.

Department of Public Works, Engineering Division:

Grading Permit.

Department of Public Works, Division of Wastewater
Management: Approval by Department to accept sewage
generated by project into the Kaneohe Sewage Treatment

Plant.

Department of Public Works: Compliance with street

improvement ordinances.

Department of Transportation Services: Approval of

ingress and egress points.

Board of Water Supply: Commitment of pofable water
supply.

Building Department: Building Permits must be obtained

by the petitioner or the retained contractor or sub-con-
tractor. Such permits involve the checking of the building
plans by the Department of Health,

XI-1
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Department of Public Works, and Fire Department to
ensure that governmental codes and standards have been

incorporated.

Private

Utility easements, connections, and relocations must be

approved by the respective utility companies.
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XI1I.

ORGANIZATIONS AND PERSONS CONSULTED DURING THE
PREPARATION NOTICE CONSULTATION PERIOD AND
REPRODUCTION OF COMMENTS AND RESPONSES MADE
DURING THE CONSULTATION PROCESS

The EIS Preparation Notice appeared in the EQC Bulletin of
January 8, 1983.

A total of 26 letters were received in response to the EIS Prepa-
ration Notice. In most cases, the comments identified specific
concerns that should be addressed in the EIS.

Table 11 identifies the agencies to whom copies of the EIS Prepara=
tion Notice were sent, the date of the comment, and the date of

the response to-the comment (when necessary).

The EIS will be sent to parties from which, comments from the
Preparation Notice, were received.

Reduced, half-sized copies of the letters received and responses.
to the comments are provided in the following section.
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TABLE 11

COMMENTS RECEIVED ON THE EIS PREPARATION NOTICE

ORGANIZATIONS/AGENCIES

City and County

Honolulu Fire Department

Department of General
Planning

Department of Parks and
Recreation

Board of Water Supply

Police Department

Department of Public Works

' Department of Transportation

Services
Department of Housing and
Community Development
Department of Land
Utilization
Building Department
Councilman David Kahanu
Health Department -

State of Hawaii

Department of Transportation

Department of Planning &
Economic Development

Department of Land and
Natural Resources

Department of Health

Office of Environmental
Quality Control

Department of Agriculture

Environmental Center UH

Water Resources Research
Center, UH

Department of Social
Services and Housing

Department of Hawaiian
Home Lands

Senator Ralph Ajifu

Representative Robert Nakata

Date of Comment Date of
Received Responses
1/21/83 3/01/83
1/26/83 3/01/83
1/21/83 3/01/83
1/12/83 3/01/83
1/07/83 3/01/83
1/14/83 3/01/83

* 1/31/83 3/01/83
1/25/83 3/01/83
1/11/83 -

* 2/09/83 3/01/83
2/02/83 3/01/83
1/12/83 3/01/83
1/26/83 3/01/83
1/26/83 3/01/83
2/04/83 3/01/83
1/06/83 3/01/83
1/13/83 -

* Comments Received Passed Due Date
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TABLE 11

(continued)

ORGANIZATION/AGENCIES

Federal

U.S5. Army Corps of
Engineers

U.S. Fish & Wildlife
Service

U.S. Department of
Agriculture, Soil
Conservation Service

U.S. Marine Corp

Community Organizations

Kaneche Outdoor Circle

American Lung Assodation

Keapuka Community
Association

Kaneohe Neighborhood
Board No. 30

Kaneche Community
Council

Kaneohe Business Group

Hui Malama Aina O'Koolau

The Sierra Club, Hawaii
Chapter

Windward Community College

Hawaii Loa College

VTN Pacific

Kahaluu Neighborhood
Board No. 29

Interested Individuals

{(Luluku Banana Growers)

Stan Abe

R. Deisseroth
Aaron Fung
Tet Choi Fung
Kazu Ginoza
Shigeo Higa

Date of Comment Date of

Received Response
2/03/83 3_/01/83
1/26/83 3/01/83
1/07/83 3/01/83
1/19/83 3/01/83

* 2/11/83 3/01/83
2/08/83 3/01/83
1/13/83

* 2/09/83
2/01/83 3/01/83
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TABLE 11
(continued)

Date of Comment
ORGANIZATION/AGENCIES Received

Luluku Banana Growers

Richard Horimoto
Harry Iha

Eric Kaneshiro
A. Sanchez
Reynold Shiroma
Shige Shiroma
Thelma Uechi
Kenjiro Uehara
Harry Yamashiro
T. Sakamoto

X1I-4
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REPRODUCTION OF COMMENTS AND RESPONSES MADE DURING THE

DRAFT EIS REVIEW

Pages XII-48 to XII-97 contain reduced sized copies of the comments
and resonses received during the Draft EIS Review Period. If a letter

contained no comment, no response was drafted.
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TABLE 12

COMMENTS RECEIVED ON THE DRAFT EIS FOR THE IOLANI SCHOOL PROJECT

ORGANIZATIONS/AGENCIES

Comment Received

Date

Date

of Comment

Date
of Response

City & County

Board of Water Supply

Building Department

Department of General
Planning

Department of Housing and
Community Development

Department of Land Utilization

Department of Parks and
Recreation

Department of Public Works

Department of Transportation
Services .

Fire Department

Police Department

Municipal Reference and
Records Center

State

Department of Accounting
and General Services

Department of Defense

Department of Agriculture

Department of Education

Department of Health

Department of Land and
Natural Resources

Department of Planning and
Economic Development

Department of Social Services
and Housing

Department of Transportation

Environmental Center

Office of Environmental Quality
Control

State Historic Preservation
Officer

Water Resources Research
Center

State Archives

State Energy Office

XII-46

04/25/83
04/15/83
04/25/83
04/22/83

04/25/83
04/25/83

04/19/83
05/04/83

04/08/83
04/01/83

04/15/83
04/12/83
04/15/83
04/08/83

04/14/83

04/25/83

05/02/83
04/25/83

04/18/83

04/20/83
04/12/83
04/22/83
04/21/83

04/22/83
04/21/83

04/11/83
04/29/83

04/05/83
03/30/83

04/12/83
04/11/83
04/13/83
04/04/83

04/12/83

04/15/83

04/26/83
04/22/83

04/12/83

05/06/83
05/06/83
05/06/83

05/06/83
05/06/83

05/06/83 (2)

05/06/83

05/06/83
05/06/83

05/06/83

05/06/83

05/06/83
05/06/83

05/06/83



-

..}

.

1 [

-1

d

TABLE 12
(continued)

ORGANIZATIONS/AGENCIES

Federal

U.S. Army Corps of Engineers
U.S. Army~-DAFE (Facilities~
Eng.-USASCH)
U.S. Fish & Wildlife Service
U.S. Department of Agriculture
& Soil Conservation
Department of the Air Force
Naval Base Pearl Harbor
United States Coast Guard

Private

Kaneche Outdoor Circle
Americal Lung Association
of Hawaii

Date
Comment Received

Date
of Comment

Date
of Response

04/25/83
03/31/83

04/25/83
04/12/83

03/28/83
03/30/83
04/01/83

Keapuka Community Association -

Kaneohe Neighborhood Board
No. 30

Kaneche Community Council

Kaneohe Business Group

Kaneohe Marine Base

Hui Malama Aina o Ko'olau

04/25/83

The Sierra Club, Hawaii Chapter

Windward Community College

Hawaii Loa College

Hawaiian Electric

Kahaluu Neighborhood Board
No. 29

Luluku Banana Growers

Oahu Metropolitan Planning Org.

Office of Hawaiian Affairs

05/02/83

04/25/83
04/18/83

XI1-47

not dated
03/29/83

04/20/83
04/06/83

03/24/83
03/29/83
03/30/83

04/22/83

04/25/83

04/21/83
04/14/83

05/06/83

05/06/83

05/06/83

05/06/83

05/06/83
05/06/83
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APPENDICES

The petitioner owns a total of 975.6 acres of land at Kamooalii, Kaneohe,
Koolaupoke, Oahu and envisions a final development of 383.8 acres of
said total. Planned are approximately 1,243 units of mixed residential use
(single family, duplexes, and townhouses}. Since the petitioner is aware
that the overall development of its land should be planned and geared to
meet immediate needs, as well as long-term demand for housing, the time
frame for developing these lands has been divided into two phases. The
Phase I area totals 201.4 acres of the entire 975.6 acres and is presently
vacant and undeveloped except for three dwellings., A total of 611 resi-
dences consisting of 259 single family units, 82 duplex units, and 270

townhouse units are planned.

The petitioner is seeking reclassification of said 201.4 acres from Conser-
vation to Urban so the property may be developed for residential purposes.
An Environmental Assessment, which discussed the entire 965.6 acres,

was prepared and submirted to the Land Use Commission (LUC) with the
petition, as and exhibit. This Environmental Impact Statement was pre-

pared in support of this request as a requirement of the LUC.

The following technical studies were completed for inclusion into the
Environmental Assessment and the analyses extended over the entire 975.6

acres and not only the 201.4 acres of Phase I.

Secondly, from the time the studies were completed to the preparation of
this document, the project has undergone several revisions of phasing
schemes. Subsequently, nomenclature regarding phasing designations

have been changed. However, it should be noted that only applicable

and pertinent data was referred to, for the preparation of this document.
The balance of the analyses in the technical studies relating to the remain-
ing phases will be referred to at a future time when the petitioner requests

reclassification of those areas.
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BOTANICAL SURVEY : SPECIES CHECKLIST
JOLANT SCHOOL LANDS - KANE'OHE
? h L
' 5| 2 :
SCIENTIFIC NAIE COMMON NME STATUS
PTERIDOPHYTA
ADIANTACEAE
Pitycogramma calomelanos (L.) Link Gold farn X - -
ATHYRIACEAE
Achyriuz esculentum (Rerz.) Copel. Paco X + -
DAVALLIACEAE
Naphrolepis exaltata (L.) Schote 'Okupukupu, pamoho, T + +
ni'ani'au, svordfern
GLEICHEHIACEAE
Dicranopteris linearis (Burm.) Uluhe, anuha I - -
Undrew.
LINDSAEACEAE
Sphenomeris chusana (L.) Copel. Pala‘'a, palapala‘’a I - +
LYCOPODIACEAE
Lycopadium cernuum L. Vaivae-"1ols, club moss I - -
POLYPODIACEAE
Microsorium scolopendrium (Burm.) Laua'e, lauwa'a X + -
Copel.
Pleopeltis thunbergiana Kaulf, Pakahakaha, 'eksha~'akolea E - -
PSILOTACEAE
Psiletumn nudum (L.) Beauv. Moa, pipt I - -
THELYPTERIDACEAE
Christella dencaca (Forak.) Downy woodfarn X + -

Brovnsey & Jermy
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BOTANTICAL SURVEY : SPECIES CHECKLIST

TOLAN] SCHOOL LANDS - KANE'OHE
? [-.] " -
w| =] < & i
SCIENTIFIC NME COMON NME STATUS
HONOCOTYLEDONAE
AMARYLLIDACEAE
Crinua ap. Crinue x +| - - - +
ARACEAE
Alocasia cucullaca (Lour.) &. Den Chinese taro X 1l - - - -
Alocasia macrorrhiza (L.) Swaset ‘Ape, apii |4 + 1 - - - +
Anthurium hybrid Anthurius X +] - - - -
Colocasia ssculents var. antiquorum Taro, kalo P - - - - -
{Schoctt) Hubb. & Rehd.
Philodsndron andresnum Devansayas Velvet~leaf philodendron X - - - - +
Syngonium aurictum (L.) Schott Syngoniua X - - - - +
COMMELINACEARE
Commelina banghalensis L. Hairy hoaochono X +| + - - -
Coowelina diffusa Rurm. f. Honohono X + + - - +
Dichorisandra cthyrisiflora Mikan Blus ginger X * - - -
CYPERACEAE
Cyperus brevifolius (Rotth.) Hasak,. Kyllings, kili'o'opu X +| - - - -
Cyparus kyllinga Endl. White-headed kyllinga X +] - - - -
Fimbristylis dichotoma {L.) Vahl. Tall fringe rush 1 -1 = + - -
DIOSCOREBACEAE
Dioacorea bulbifera L. Pi'oi, ho'i, bitter yvan P - - - - +
GRAMINEAZ (POACEAER)
Andropogon virginicus L. Broomeedge X - - + + -
Axonopus compressus {Sw.)} Beauv. Broad=-leaved carpetgrass X -} + + - -
Brachiaria mucica {(Forsk.) Stapf Califaorniagrass, paTagrass X +] + + - +
Chloris radiats {(L.) Sw. Radiate fingergrasa X + - - - -
Coix lachryma-jobi L. Jou's tears, pupu=kolea X +| =+ - - +
Digicaria sanguinalis (L.,) Scop. Large crabgrass, kukaipua'a X +{ = - - -
BOTANICAL SURVEY : SPECTES CHECKLIST
[OLANT SCHOOL LAKDS - KANE'OME
(-]
[ o v “
o] B8] < o ‘
SCIENTIFIC NME COMMON NAME STATUS
Eleusine indica (L.) Gaertn. Wiregrass, manienie-ali'i X + - - - -
Melinis minuciflora Beauv. Holassesgrass X - + - + -
Oplimenus hirtellus (L.) Beauv. Basketgrass, honchono-kukul X - - - - +
Paapalum conjugatum Berg. Hilo grase, mau'u Hile X + + + - +
Paspalum dilatatum Poir. Paspalum grass, Dallis grass X + - - - -
Paspalum fimbriatum HBK. Panaza paspalun X -+ - - - |-
Paspalum orbiculare Forst. f, Ricegrass, mau'u-laiki X -1+ + + | =
Pennisetum purpureum Schumach. Napisrgrass X + - -] - -
Pennisetum sp. b4 + - - - -
Sacciolepis indica (L.) Chase Clenvoodgrass X - + - + 1+
Setaria glauca (L,) Beauv. Yallow foxcail X - + - + | -
Sstatis paloaefolia (Koan.) Stapf Palngrass X - - - -1 *
Sorghum halepense (L.) Pers. . Johneon grass X + - - - -
Sporobolus africanus (Poir.) Robyns X - + - - -
& Tournay
HELICONIACEAE
Heliconis sp. b 4 - - - - +
LILIACEAER
Cordyline tarminalis (L.) Kunth T, ki P + - - - +
Cordyline tecttinalis var. farra (L.} Rad ti - X - - - - +
J. G. Baker R
HMUSACEAE
Husa Xparadisiasca L. Banana, mai'as P/X + + - -1+
ORCHIDACEAE
Arundina bambusaefolia (Roxb.)} Bamboo orchid X - - - +* -
Lindl.
Phaius tanksrvillae (Banks ex L'Her'} X - - - - +
81,
Spacthoglottis plicaca Bl, Chinese orchid X + + + + |+
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BOTANICAL SURVEY : SPECIES CHECKLIST
TOLAMI SCHOOL LANDS - KANE'OHE

L- ]
Iox
@ @ -
SCIENTIFIC NAME CMMON NME STATUS
PALMAE
Roystonaea elata (Bartr.) Harper Florida royal pale X - - - - +
PANDANACEAE
Pandanus odoratissimus L. £. Hala, pandanus, screv pins 1 - - + + +
ZINGIBERACEAE
Alpinia purpurata (Vieill.) K. Schum., Red ginger, 'avapuhi-'uvla'ulas X - - - - +
Hedychium flavescans Caray Yellow ginger, 'awvapuhi- + - - - +
melamele
Phaeonaria speciosa (Bl.) Koord. Torch ginger, ‘avapuhi- X - - - - +
ko'oka'o
Zingiber zavumbet (L.) Roscoe *Avapuhi kua hiwi, "opuht P - - - - +
DICOTYLEDONAE
ACANTHACEAE
Odontonama strictum (Nees) Kcza. Odontonema X - - - -
ANACARDIACEAR
Mangifera indica L. Hango, manako X + - - +
Rhus sandvicensis Gray Nenaleau, Hawaiisn sunach E - - - +
Schinus terebinthifolius Raddi Christmas berry, wilelaiki X + + - +
ARALIACEAE
Brassaia actinophylla Endl. Octopur tres, umbralla tras X + - - +
BIGNONIACEAE
Spacthodea caopanulats Beauv. Afvican tulip traee X + + - - +
CARICACEAE '
Carica papays L. Papays, aiksas X + - - - -
BOTANICAL SURVEY : SPECTES CHECKLIST
TOLANT SCHOOL LANDS = KANE'OHE
o
oz
[ -] (-] -
SCIENTIFIC NAME COMMON HME STATUS
CARYOPHYLLACEAE
Drymaria cordata (L.) R. & S. Drymaria, pipili X + - - - -
COMBRETACEAE
Terminalia catappa L. False kamani, cropical X - - - - +
slmond
COMPOSITAE (ASTERACEAE)
Agsaratum conytoides L. Ageratum, maile hohono X - + - - -
Bidans pilosa L. Bidens, Spanish needle, X + - - - -
ko'oko'olau
Crassocephalum crepidioides (Benth.) X + + - - -
5. Moore
Eclipta alba (L.) Hassk. False daisy b4 + - - - -
Elaphantopus mollis HBK. Elephant's foot X - + - + -
Emilia javanica (Burm, f£.) Rad pualele x + - - + -
€. B. Robins,
Emilia sonchifolia (L.) DC. Lilac pualale X + + + + -
Erachtites hisracifolias (L.) Raf. Firawaeed X - +* - - -
Etigeron canadensis L. Fleabane, horsaveesd X + + + + -
Eupatorium riparium Regel Pamakani X + - - - +
Fluches odorata (L.) Cass. Pluchea, shrubby fleabane X - - - - -+
Siegesbeckia orientalis L. Sisgeshackia X + - - - -
Sonchua oleraceus L. Sow-thistls, pua=-lele X + - - - -
Synedrella nodiflora (L.) Gaercn. Synadrellz X + - - - -
Vernonias cinarea {L.) Less. Ironwvesd X + + - - -
Wedelis trilobats (L.} Hitche. Wedalia X + + - + +
Youngia japonica (L.) DC, Oriantal hawksbeard b 4 + - - - +
CONVOLVULACEAE
Ipomoaa alba . Hoon flower, koali-paehu X + - - - -
Ipomoea cairica (L.) Sweat Koali 1 - + - - -
Ipomoea triloba L. Little bell X + - - - -
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BOTANICAL SURVEY : SPECIES CHECKLIST
[OLANT SCHOOL LANDS - KANE'OME

watawi

>
L T v %
[--] @ - Q [
SCIENTIFIC NME COMMON HAME STATUS
CRUCIFERAE (BRASSICACEAE)
Nasturtium sarmentosum (DC.) Pa'ihi, 'ihi-ku-kepau P + | - - - -
Schinzr & Guillaumin
EUPHORBIACEAE
Aleurites moluccana (L.) wWilld. Kukuf, tutui, candlenut tree P + - - - +*
Codiasum varigacum (L.) 31. Croton X - - - - +
Euphorbia glomerifara (Millsp.) X + - - - -
L. C. Whaeler
Euphorbia hirta L. Gardan spurge, hairy spurge X + ! - - - -
Euphorbias prostrata Aft. Prostrats Spurge X +* - - - -
Phyllanthus debilis Willd. Phyllanthus wvaed X + - - - -
Ricinus communis L. Caator bean, koli X - + - - -
GOODENIACEAE
Scaevola gaudichaudfana Chanm. Naupaka-kuahivi E - - - + +-
LABIATAE (LAMIACEAE)
Hyptis pectinacta (L.) Poit. Coab hyptis X + - - - -
LAURACEAE
Parsas amaricana Mill Avocado X + - - - +
LEGUMINOSAE (FABACEAE)
Cassia lsschenaulctiana DC. Partridgea pea, lauki X - + + + -
Crotalaria incans L. Fuzzy rvattlepod X + - - - -
Despanthue virgatus (L.) Willd. Virgate nimocsa X + - - - -
Desmodium triflorum {(L.) DC. Threa-flowvared beggarwead X + + + - -
Desomodium uncinatum (Jaeq.) DC. Spaniah clover X + + + + +
Indigofera suffruticosa N1ll. Indigo, 'inike X - + - - -
Leucsens laucocephala (Lam.) de Wit Koa=haola X + + - - +
Lotus =mp, . X - + 1. - - -
Mimosa pudica var, unijuga (Duchass. Sensitive plant, pua-hila- X + + + + +
& Walp.) Griseb. hila
Peltophorum inerme (Roxb,) Naves Yellow poinciana X - + - - -
BOTANICAL SURVEY : SPECIES CHECKLIST
IOLANT SCHOOL LANDS - KANE'OHE
o
L o Iy %
o ] < e ]
SCIENTIFIC NAME CIMMON N/ME STATUS
LYTHRACEAE
Cuphas carthagenensis (Jacq.) Cuphea, puakamoli X + + + + +
Machride
HALVACEAE
Hibiscus ciliaceus L. Hau . 1 + + - - +
Hibiscus youngianus H. & A. Hau~hele, 'akichala, native E - *| - - -
pink hibiscus
Mzlvastrum coromandelianum (L.} False wallow, hauwuoi X + - - - -
Garcke :
S$ida meyaniana Walp E - + - - -
HELASTOHATACEAE
Dissotis plumosa Hook. f. Dissotis X - - - - +
MORACEAE
Artocarpus altilis (Parkins. ex 2) 'Ulu, breadfruir P - - - -
Foab.
Ficus microcarpa L. f, Chinese banyan X - + - - +
MYRSINACEAE
Ardisia crispa (Thunb.) A. DC. Hens eyas, Hilo holly X - -] = - +
MYRTACEAE
Eucalyptus sp. Eucalyptus, gum tree, pale-~ X - - - - +
piva
Eugenia cuminii (L.} Druce Java pluam, palama b 4 + + | + + +
Eugenla janmbos L. Rose apple, 'ohi'a«loks X + - - + +
Eugenis malaccensis L. 'Ohi'a-"ai, mountain apple P - - - - +
Hetrosideros collina ssp. polymorpha ‘Ohi'a-lehua, 'chi'a E - - - + +
(Gaud.) Rock
Psidium catcleisnun Sabine Stravberry guava, vaiswi- X + + ] = + +
‘ulu'vla
Psidium cattleianus f. lucidum Deg. Yellew stravberry guava, X - - - - +
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BOTANICAL SURVEY : SPECIES CHECKLIST
TOLANI SCHOOL LANDS - KANE'OHE

(-]
[] -] “ L3
L 1 ] L]
@ [ - - 3
SCIENTIFIC NME COMMON NAME STATUS
Psidium guajsva L. Guava, kuava X +- + - +
ONAGRACEAE
Ludwigia octivalvis (Jscq.) Raven Primrose willow, kamolae I - + - -
OXALIDACEAE
Oxalis coraiculata L. Yallow wood sorrel, "ihi I + - - -
Oxalis maricima Zucc. Pink wood sorral, "ihi pehu X + - - +
PASSIFLORACEAE
Passiflora edulias f£. flavicarpa Yellow 1iliko't X + - - -
Dag.
Paesiflora ligularis Juss. X - - - +
Passiflora sp. b4 - - - +
PLANTAGINACEAZ
Plancagoe virginics L. Dwarf plantain X + - - -
PORTULACACEZAE
Portulaca oleracea L. Pigwveed, cosson purslane X + - - -
PROTEACEAE
Grevillea robusta A. Cunmn. Silk oak, 'oka-kilika 4 + - - -
ROSACEAE
Rubus rosasfolius Su. Thinbleberry, roselaeaf X - +* - -
raspbarrcy
RUBIACEAE
Barreria lasvis (Lam.) Griseb, Buttonvasd, spermacoce X + - - -
Morinda citrifolia L. Noni ? - - - +
Pasderia foatida L. Mails pilau, stink vine 4 + + - +
BOTANICAL SURVEY : SPECIES CHECXLIST
TOLANT SCHOOL LANDS - RANE'OHE
(-]
o I I
@ o -< -] [
SCIENTIFIC NME COMON NAME STATUS
SOLANACEAE
Solandrs harcwvegl ¥, E. Br. Cup of gold, golden cup X - - - -] +
Solanur nigrum L. Black nightahade, popole I? + - - - -
THYMELAEACEAE
Wikstroemia aff. cahuenais (Gray) *Akia B - - + + | +
Roek
TILIACEAE
Triumfetts semitriloba (L.) Jacqg. Bur bush X - + - - +
UMBELLIFERAE (APIACEAE)
Cantells asiacica (L.) Urban Asiatic pennywort, pohekula X + + +* + |+
URTICACEAE :
Pilea nmicrophylla (L.) Liemb. Rockwaad, arcillary plant X + - - - -
VERBENACEAE
Citharexylua spinosum L. Fiddlavaod X - - - + | -
Staschytarpheta jamaicensis (L.) Vahl oi, owi X - - - - -
Stachytarphats urticifolia Sina 01, owi X + + + + +
Verbans litoralis HBK. Weed verbena, ha'uvowl X + - - - -
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APPENDIX G
AGRICULTURAL SIGNIFICANCE
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STORMWATER RUNOFF
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The proposed [olanl School Lands Development, located In windward thaha, o m“ w m m m mm “m w m
tawall, am shown In Flgure 1, ls altuated Ln the 5.8 squire mile Kimaoall([- mm m il M N ~ ﬂ 2 m“ m” H 5
Kineche dralnage area, wvhich Is the sost southern of the 10 defined dralnage mw F um — u il ¢ m m
areag that comprise the approximately 40 square mile Kaneohe Bay Dralnage Baslin. - m mm— o “u
The development conalsts of 3 dlscontlouous Jdevelopment areas, 1, J, and K, m m D - A A =

wvhich are vutllned In Flgure 2, On Flgure 2, Area K is the 17 acre parcel makal
of the Likellke Highwvay, while Area J conslsts of 52 acred mauvka of Likellke

lllghway., The reaalnlng 234 acres are Area I.

Out of the total 1,481 acres for the ] separate areas, 303 acres are
proposed to be developed Into 1,248 residential lots, 5 sgricultural lots (2
ncreafeach), and 2 parks (8 acres total), vith the remalnder to be prlmarily
placed in preservatlon status. The proposed developed areas are within the 0
to 20 percent range, vhich Ls considered 8 prerequislte for resldential devel-
opuent. The alope of most of the remalning aveas is In exceas of 30 percent.
Some of the project areas (Flgure 2) are within one~third of a wile from the
crest of the aharp cising Xoolau Hountaln Range (also referred to as the “"Pall™)

whlch separates the wlndward Irca the leeward areas of Oahu,

The vegetatlion of the project slites could best be described primarily as a
densely vegetated forest setting,’ with various specles of herbaceous scrub, and

foreat typea, approximately 80 percent belng exotle {Corps of Engloeera, 1975).
Limlted banana euvlturlng ls also condocted. The 10.3 acre alte fa Area J, which
1s scheduled to be eatablished Lnto five 2-acre agrlculture lots, is presently
uged for banana culturing. The recently completed U.5. Corps of Engineers
Kaneohe Flood Control Project, which lncludes 76-foot high earth fllled dam that
can cantrol the flow of Kamooalil Stream, Is Just makal of the major portlon of
Atea I. The aversge annual rainfall for the project aite la near 85-inches, as
can be seen on Flgure 1, The hlgh average ralntall prosates the dense vegetation

of the area.

Figure 1, Hydrologic and Geologic Characteriacics of Oahu
{(from "“2020 Plan," Board of Water Supply, City and County of Honolulu, pg 13, February 1971)



* The concern with resldentfal (urban) development of basically undeveloped
land, with gome agricultural-roral land, Buch as heretn proposed, Is the potential
changes in the quantlty and quality of surface vater (primarily storm water) that
Renerally results from Incrensing the arva of Impervious surfaces, such as ronf
tupa, roadways, parking lots, etc. There are tup main concerny relating to

Hawatl

changes in surface water runoff: 1) publie safety and property damage; and 2)

environmental fmpact. The Firat concern requires the determination of changes
in peak discharge rates, the magnf{tudes of vhich are necesgary for designing
adequate dralnage structires to prevent flooding; while the socond concern
requires identiffcation of the changes in total runoff voluse, as vell ay sedi~
went, nrutrient, and other constituent loads, and the effects these will have on
the ecosystem of the natural resources serving as the "sink™, which In this
situation would be the ocean via Kaneche Bay., 1t 1s this sccond concern,
environmental impact, snd its probable effect on the subsequent recelving vaters,
that s under study in the present investigation,

I, J, angd K, Windwvard Qahu
+ Inc., Honelulu, Havait)
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The estimited ators water runoff and constituent changes due to the TlEt™ YE ARHAAGRATHASE
b 4
ajv
propused developeent of lelant School Landa Areas 1, J, and K are shova in m W..m . %. M..Zuﬁﬂ.wuw. Ma.uuumwmum
Tahle 2. The values presented, it must be eaphasized, are are for compara- A - nnmﬂﬂﬁﬁummm
tive purposes only, and are not tntended to be representative of the accuracy
M ADOYON ~
tuplied by the practice of reporting results to one decimal place, This was qz2 - o LLLMMLMMM
done primarily for convenience of calculations and balaacing. " - weragaeRadas
fCI e+ ++ 4+
2] E
Stora Water Runoff Volume Alterations E| 8 .m_n.. a m MMM”MMMMNM&
] etz £639029ﬁ937m
b “ Ela. e A NM
& g
From Table 2, it can be obaerved that stom runoff for the _lqn-_.:..ro:n u £ ol = 0N OB 3 DO
= @ [ « 4 & % 4 s a @
frequency/duration storm event for post-developsent (Full) conditions is necarly & m @ "BloArdssmanaa ..z.u
7 times greater than fot pre-developed (1981) conditfons; however, as the storm [ -
e R B R R R A R R ]
duration and recurrence interval Increases, this difference reduces to 1.6:1 “ A F) - &LLLL&MLLLM
- AT MDD A P P
for the 100-year/24-hour storm event. The prisary resson for the disinlshing +

+++++r+ e+t Et

differences in runaff volume for pre- and poat-developsent conditiona ia that

TABIE 2
Hltrogenb
ent

soll permesbility decreases as atorm magnitude Increases. With lov Intenaity - = ...m M M M “ .....m M M.M M MM
and short duratlon storm events, the existing land use allows signifficant o Seagan*RgEsa

1h
FVERE | TOEnT
8.0

peccolation to occur (especlally since approximately 2/3 of the project solls are .m Nmo g Q0N @
cated well draincd-Class B), and relatively little cunoff e generated. Hou- . mm mnuw.&uﬂmmmm

ever, as the storm intenslity and duration increases, the ability of the aoil to

0793538753“
R I B N
N @OOoOMON oM
MM I TGO

+4+++++t 44+

accept water decreases and greater runoff accurs, i.e., the soll becomes more

A
AF
FVINT

27.1 |+ 23,2

fsperseable, Thus, as the storm events increase in magnitude, the permeability

sehool lands, Arcas 1, J, and X, Kancohe, Oalm, Havail

Extimated Starm Water Runoff Volume and Constltuent Changes due o the Propoged

b) Based on a Hitrogen value of 0.75 mg/L for 1981’ conditions and 0.60 mg/L for “Full" development.
¢) Based on s Phospharus value of 0.07 mg/L for 1981 conditions snd 0.57 mg/L for “Full" development.

a) From U.5. Weather Bureau "painfall Froquency Atlas of the Hawati 1slands" (1962).
d) Bas2d on & Suspended Solids value of 1000 mg/L for 198Y conditions and 250 mg/L for “Full” development.

conditions under the exlating land use approaches, but does not vreach, that
(12 L= X-.] -
represeatative of fully developed conditions, Hulti-storm events that tend to = n..u mm “m mmﬂﬂ Hummmwgz...m.m
gaturate the soil also decrease the percolation and thus increase the runoff = PLE|- Ao
< =}6
for a particular storm event. . u_.n._.u.m JE| et aenguaq
R 4| manadcmoniag
As would be expected, the greatest calculated incremental storm runoff
. ]
voluse, 73.4 acre-ft, resulted from the 100-year/24-hour storm event, vhile .m .m. - “ M HM “ - n... “. MM ”...M
the least Lncremental Increase (23.2 acre-ft) occurred with the l1-year/l-hour S v
event, The volume of the maximum event would be less than 3 percent of the . ..m u w | ~nonzg~nauasg
maximum capacity of the nev (makal) Kaneche Flood Control Dam; hovevear, only a El 8Sta ™ w2 mens
o) &
portion of the atorm vater runoff from Acea I Ls actually planned to be dis- = MI 2
charged into the wvater couraes leadlng to the reservolr behind the dam, L2 ML L T N
an - NN NN
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